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Abstract 
 
This interdisciplinary team developed a mathematics problem set to be used in future 
professional development for elementary school teachers.  The need for this problem set 
comes from the low passing rate of the Massachusetts’s new teaching licensure test. This 
problem set covers most of the material for the new licensure test. The set also incorporates 
science and technology standards that are already being taught in the classroom.  We hope that 
the integration of math and science will prompt teachers to think of math as a real world tool 
and not a set of facts. 
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Introduction 
 
“Nearly three-quarters of the aspiring elementary school teachers who took the state's 
licensing exam this year [2009] failed the new math section, according to results being released 
today [May 19th, 2009] that focus on the subject for the first time” (Vaznis, 2009). There are 
many contributing factors to teachers not being able to pass the math subtest of the 
Massachusetts General Curriculum Test. The main reason for this is that they are not 
adequately prepared. The objective of this project is to develop a mathematics problem set 
that will cover the necessary material for the math subtest. We will be providing these 
problems in a scientific and technical context. This will pose math problems in terms that 
teachers are more familiar with. Also, it will make the math content already being taught more 
relevant to the science content already being taught.  
In our research we found that aspiring teachers were not passing the Massachusetts 
Tests for Educator Licensure mathematics subtest. Not only were the aspiring teachers not 
passing; many in-service teachers also did not pass the test. Many researchers believe that 
incorporating science and technology into the math curriculum will help improve poor math 
performance. In addition to the teachers struggling with the licensure test, students were also 
struggling with the MCAS standardized tests. The state has raised the math requirement, on the 
new sub test for teachers, to encourage them to have a deeper understanding of math. 
To make the content of the problems in our set relevant, we researched the 
Massachusetts Curriculum Frameworks. The strands and standards laid out in the frameworks, 
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for grades K-5, are the strands and standards that were covered by our problem set. Initially, 
we developed a short sample problem set to send out for teachers’ comments. We integrated 
their remarks and applied them to the remainder of the problems.  
The result of our project, the 120 problems, is a thorough set that integrates elementary 
math standards with elementary science standards. While we do not cover all the math 
standards, we do cover the highest-grade level standards. The problem set is not intended to 
be used as a test, but rather in professional development courses. Hopefully, the teachers will 
be able to take what they learned and apply it to their own teaching experience. 
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Background 
 
Previous math requirements, new math requirements 
 
Most states, including Massachusetts, require applicants for the educator certification 
to pass an initial licensure test. The Massachusetts Tests for Educator Licensure (MTEL) 
program was initiated by the Massachusetts Department of Elementary and Secondary 
Education in 1998 (Statute, 2010, August 2).  
When teacher licensure requirements were first implemented in Massachusetts, there 
were three levels. For the most basic license, candidates were required to have a bachelor's 
degree and a certain amount of credits in each subject area. Then after graduation, they 
needed to take two tests in communication and literacy skills. After getting the required credits 
(24 credits) and showing evidence of sound moral character, candidates were given a basic 
license (Statute, 1998, April 2).  
In 2007, the Board of Elementary and Secondary Education (BESE) announced that 
elementary school teachers have to pass a general knowledge test and a mathematics test to 
obtain their license; Massachusetts became the first state to institute a math-specific 
proficiency exam for elementary educators. "Math, like English, is a critical subject area that 
students need to master to be successful later in school, college and in life," said BESE Chair 
Maura Banta. "This new requirement appropriately raises the bar to ensure that our youngest 
students get a solid grounding in math early on" (Statute, 2009, May 19).  
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The BESE wants to improve math teaching and learning at the elementary level by 
holding teachers to a higher standard in math. A new Massachusetts Tests for Educator 
Licensure (MTEL) General Curriculum Test with a separately scored mathematics subtest was 
developed over the last two years and was administered for the first time on March 7, 2009. 
The new test quantifiably measures teachers’ knowledge of mathematics and natural skills, 
(Statute, 2009, May 13). Furthermore, the regulations identify the subject matter knowledge 
requirements in mathematics, focusing on actual results rather than on a list of arts and 
sciences undergraduate coursework. In December 2007, BESE approved and endorsed 
Guidelines for the Mathematical Preparation of Elementary Teachers and they recommended 
that educators enroll in preparatory programs (Statute, 2009, May 19). These amendments 
would strengthen mathematics preparation of elementary and special education teachers at 
the elementary level and would clarify the breadth and depth of mathematics knowledge topics 
addressed on the general curriculum test (Statute, 2007, February 1). 
The mathematics subtest in the general curriculum test includes 45 multiple choice and 
one open response question. The multiple choice portion makes up 90% of the final grade and 
the remaining 10% comes from the one open response question. The test scores are in a range 
of 100 to 300 and candidates need to get a score of 240 or higher to pass. The scores are based 
on performance on all sections of the test. The open response question is a written response 
test question designed to measure the depth and breadth of a candidate’s subject knowledge. 
Also, candidates need to understand fundamental concepts of the discipline and have 
knowledge of field-specific methodologies (Statute, 2009, May 21). 
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The subtest’s content is broken down into five strands. See Table 1 for a breakdown of 
the MTEL by math strand. 
     Table 1 - Breakdown of MTEL by Strand 
Strand Multiple choice  Open response  Total  
Numbers and Operations  41%  41% 
Functions and Algebra 22%  22% 
Geometry and 
Measurement  18%  18% 
Statistics and Probability 9%  9% 
Integration of Knowledge 
and Understanding  10% 10% 
Total 90% 10% 100% 
 
These are the essentially the same strands that are in the Massachusetts Curriculum 
Math Frameworks  that are supplied by the State. These frameworks list the content that all 
students in Massachusetts schools are expected to be taught. The frameworks provide 
standards for every grade level and subject. The MTEL follows the state's frameworks closely, 
however, the MTEL merges geometry and measurement into one strand (MA DESE). 
The state curriculum math frameworks break down into five strands: Number Sense and 
Operations, Patterns, Relations, and Algebra, Geometry, Measurement, and Data Analysis, 
Statistics and Probability. There are no percentage breakdowns given by the frameworks. They 
are to be used only as a list of concepts that need to be covered and the grade in which they 
should be taught. See Appendix B for the Massachusetts Curriculum Frameworks math 
standards. 
The teacher candidates are expected to understand elementary mathematics well 
enough to be able to explain it to students in multiple ways. This should also lead to increased 
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student understanding. “Today, candidates are required to delve far deeper into the underlying 
structures of mathematics which most of them have not previously explored” (Guidelines for 
the Mathematical Preparation of Elementary Teachers, 2007). Education Commissioner 
Mitchell Chester supports this by saying,  
"To raise student achievement in math we must strengthen the math knowledge of our 
teacher... This is an assessment that will ensure that aspiring teachers have a deep 
understanding of math concepts and how what they teach in the early grades connects 
to the more advanced math their students will eventually have to master. In the end, the 
students will benefit."  
 
To improve student performance in mathematics, teachers must have a deep 
understanding of mathematics and be able to apply their knowledge in the classroom (Statute, 
2009, May 19).    
 
Teachers struggling in math 
 
There are many factors that contribute to aspiring teachers not passing the MTEL 
General Curriculum math subtest. One of the main factors is simply that teachers struggle with 
math. Only 27% of the more than 600 teachers who took the MTEL exam in March 2009 
received a passing grade on the general curriculum mathematics subtest (The Boston Channel, 
2009). There could be many reasons for the teachers’ low passing rates: math anxiety, poor test 
taking skills, difficult test content, but the main reason is that aspiring elementary school 
teachers, and those with teaching degrees, are not taught the math, only how to teach it 
(Blankinship, 2010). 
9 
 
It is interesting to note that there are varying responses to the question of who is at 
fault for elementary teachers not understanding the math they teach. There a few different 
viewpoints, mostly on the argument of whose job it is to teach the teachers the math they will 
use in the classroom. Most universities and colleges that offer teaching degrees in state 
approved education programs never teach the aspiring teachers how to do the math. Instead, 
they focus on pedagogy. However; it is the state that mandates the curriculum to be used in the 
elementary school classroom and it is the state that approves the education programs taught in 
the colleges and universities (The Boston Channel, 2009).  
The state administers a test, the MTEL, to license teachers to teach the approved 
curriculum however; “For too long, college officials say, they [the state] have left math training 
to teacher education programs that focused on how to teach, not what to teach” (Vaishnav, 
2004). This contributes to teachers who do not have a background in math feeling 
overwhelmed and underprepared for the math subtest whose topics range from simple 
addition and subtraction to more complex geometry and algebra. For teachers whose 
background in mathematics goes only as far as their high school education this math subtest 
can be a daunting task.  
Whether you believe the state, the colleges, or the teachers are at fault one thing can 
be agreed upon, the passing rate of teachers must improve. One way to do that is to provide 
mathematics help to teachers. Colleges are beginning to recognize that teachers need help and 
have begun hosting math “boot camps” such as the one at Lesley University and Mass Insight 
Education. One such teacher, Ms. Janis Cataldo of Revere, entered the program to gain 
confidence in her own math skills, ''I need strengthening," said Cataldo, a sixth-grade math 
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teacher who this fall will be a math coach at two Revere public schools. ''I've been stuck in 
sixth-grade math. I don't remember calculus, trigonometry, high-level math" (Vaishnav, 2004). 
Part of the emphasis of these programs is to give teachers confidence in higher levels of math 
so that the elementary operations they perform in the classroom will become second nature. 
“’We take elementary teachers and turn them into mathematicians,’ said Kenneth I. Gross, a 
Lesley math and education professor who also heads Vermont's initiative for its math teachers. 
‘If you have a fourth-grade reading teacher, do you want them to have read Dick and Jane, or 
Shakespeare, Joyce, the masters?’” (Vaishnav, 2004). 
One of the most telling statistics regarding teachers struggling in math is that, more 
than 40% of first- time test takers and almost 60 % of test re-takers are still unable to 
successfully pass the exam (Statute, 2009, March 7). This statistic shows that it is not only 
aspiring teachers who are struggling in math but also those in service. This lack of general 
mathematics knowledge is transferred to the classroom where teachers who struggle with the 
math themselves only struggle more with trying to teach it (Blankinship, 2010). 
 
Incorporation of science and technology 
 
Part of the reason for teachers struggling in mathematics is a lack of relevancy to their 
everyday lives. One way to help teachers with their knowledge and understanding of math is to 
make it more relevant to the things they see every day. Integrating science into the content of a 
mathematics course allows teachers to utilize the similarities shared by the disciplines (Berlin, 
1991). Math is one of the few subjects in school that is used on a daily basis in a number of 
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different ways and can greatly affect a person’s general knowledge. "Neglect of mathematics 
works injury to all knowledge, since he who is ignorant of it cannot know the other sciences or 
the things of the world" (Mathematics in Daily Life, 2008). 
To improve teachers understanding of math it must be used in a way that makes it not 
just numbers on a piece of paper. When elementary teachers teach other subjects, such as 
English, social sciences, etc. they find ways to make the material fun and relevant to the 
students. These same techniques could just as easily be applied to the way that teachers learn 
the math that they must teach.  
Many teachers have reached the point where they have very little confidence in their 
own math abilities and have reached out for help in the subject. Many teachers across the state 
have participated in back to school math “boot camps” such as the one offered by Lesley 
University and Mass Insight Education.  Their reasoning for participating is simply that they do 
not feel that they understand the material at a high enough level to teach it. (Vaishnav, 2004).  
 
How teacher’s lack of proficiency affects students 
 
It is clear that elementary and middle school teachers are not proficient enough in 
math.  From this we can also see that students are struggling in math.  In 2009, less than half of 
students in grades 3-6 were proficient in math (Massachusetts Department of Elementary and 
Secondary Education, 2009).  But are students really struggling in math because the teachers 
are underperforming?  Or are students struggling as a result of a poor curriculum or teaching 
style? 
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James Vaznis of the Boston Globe observed that, “too many elementary classroom and 
special education teachers do not have a strong background in math and are in many ways 
responsible for poor student achievement in the subject” (Vaznis, 2009).  The link between 
teacher performance and student performance seems obvious, but little research is focused 
specifically on how teacher’s math abilities affect student’s math abilities. 
In one study by Murray, Raths, and Zhang, student performance was directly linked to 
the amount of college math credits that the teachers had.  As cited in Guyton & Dangel, they 
noted that, “the higher performing schools had teachers who, on average, took more 
mathematics course credits in college than teachers on average took in the lower performing 
school[s]” (qtd. In Guyton & Dangel, 2004).  This suggests that, though not studied deeply, a 
teacher’s math ability does directly affect student performance. 
 
Why teachers need to know high level math 
 
Most elementary school teachers have only taken a few math courses in college and 
some have not taken a math course since high school.  This is a problem, because although they 
may be comfortable with the math they have to teach, they are not comfortable with applying 
that math in higher level applications.  In a review of Knowing and Teaching Elementary 
Mathematics, Roger Howe noted that most elementary school teachers, "could state the 
formulas for area and perimeter of rectangles. However, when it came to analyzing the 
mathematics, they were lost at sea" (Howe, 1999).  It is apparent that it takes a higher level of 
knowledge to teach elementary school math than to pass elementary school level math tests.  
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This is one of the reasons why the state added a separate math subtest to the licensure test. 
The commissioner for the Elementary and Secondary Education, Robert Bickerton says, "what 
we've done is say you need to know this math deeply and you need to be able to answer your 
students when they ask why" (Vaznis, 2009). 
Sixth grade teacher Janis Cataldo agreed with Bickerton saying, "If I know the high-level 
math, it's easier to teach the lower-level math" (Vaishnav, 2004).  Teachers need to understand 
how the basic math they are teaching will be applied in later courses, and as of now, it is 
apparent that “teachers don't know enough math to teach it effectively” (Sacchetti, 2007). 
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Methodology 
 
We created a problem set that integrates math and science standards to be used in 
professional development courses for teachers, and aspiring teachers. 
 
Research 
 
It was apparent in the early stages of this project that every problem we wrote had to 
meet two specific requirements. First, each problem had to cover appropriate math content 
that is being taught in Massachusetts’s schools, and demanded by the state's curriculum 
frameworks. Second, each problem had to incorporate science and technology that teachers 
see in their everyday lives. To know how to meet these two requirements, we had several 
topics of research. 
We began our research by finding the curriculum frameworks put forth by the state. 
Once we found that information we looked into what information the teachers were being 
tested on by the Massachusetts Tests for Educator Licensure's General Curriculum mathematics 
subtest (MTEL). We found that the math standards from both of these sources were very 
similar, but the curriculum frameworks standards were much more detailed. They provided 
standards not only by strand, but also by grade, where as the MTEL exam simply listed 
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41%
22%
18%
9%
10%
MTEL Problem Breakdown
Number Sense and 
Operations
Patterns, Relations, and 
Algebra
Geometry and 
Measurement
Data Analysis, Statistics, 
and Probability
Integration of 
Knowledge and 
Understanding
standards by strand. Therefore, we decided to use the curriculum frameworks as our content 
list of standards. 
The MTEL math subtest was not disregarded completely. We needed to determine how 
we would distribute the problems among the different math strands. It was here that the MTEL 
math subtest was most informative. It used the same strands as the curriculum frameworks, 
and provided a percentage breakdown of the test by strand. We decided to follow the 
proportions laid out by the MTEL exam in our problem set. 
The MTEL General Curriculum math subtest was broken down as follows; Number Sense 
and Operations is 41%, Patterns, Relations, and Algebra is 22%, Geometry and Measurement is 
18%, and Data Analysis, Statistics, and Probability is 9% of the test questions. This is only 90% of 
the MTEL exam; on the exam itself there is a 10% section on Integration of Knowledge and 
Understanding, which we chose to keep out of our problem set. See Figure 1 below. 
  
 
 
 
 
 
 
                    
 
              Figure 1 – MTEL Problem Breakdown 
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46%
24%
10%
10%
10%
IQP Problem Breakdown
Number Sense and 
Operations
Patterns, Relations, and 
Algebra
Geometry
Measurement
Data Analysis, Statistics, 
and Probability
 The math curriculum frameworks have five strands. There are 81 Number Sense and 
Operations standards, 34 Patterns, Relations, and Algebra standards, 43 Geometry standards, 
31 Measurement standards, and 21 Data Analysis, Statistics, and Probability standards. The 
frameworks split geometry and measurement into two separate strands. We accounted for 
splitting the Geometry and Measurement strand into two separate strands and the 10% 
difference from not including Integration of Knowledge and Understanding problems as the 
MTEL does. See Figure 2 below for our problem set breakdown by strand.  
 
 
 
          
 
                  
 
 
 
 
 
   
 
 
   Figure 2 – IQP Problem Breakdown 
 
After reviewing the 210 math standards for Pre-K through 6th grade, the team 
determined that 120 problems would be enough to cover the content required by the state. 
Many of the Pre-K and second grade standards covered similar, but easier content than the 
higher level standards. See Table 2 for the breakdown of the problem set by strand.  
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Table 2 - Problem Set by Strand 
Strand Percentage Number of Problems 
Number Sense and Operations 46% 55 
Patterns, Relations, and Algebra 24% 29 
Geometry 10% 12 
Measurement 10% 12 
Data Analysis, Statistics, Probability 10% 12 
 
The second and most difficult requirement was to incorporate science and technology in 
with the problems. In research of other states math curriculum we were unable to find useful 
examples, whether it be in professional development programs or the elementary curriculums, 
that integrated math with science and technology (CSMC).  We decided that first we should 
look the state's science curriculum frameworks. We agreed to incorporate science standards 
from Pre-K to 5th grade. There are 67 science standards broken into four strands: Earth and 
Space Science, Life Sciences (Biology), Physical Sciences (Physics and Chemistry), and 
Technology/Engineering. After careful consideration, we deemed it too difficult to follow the 
proportions of the science strands, while following the strand breakdown that we had already 
established. We decided that if we can cover one science standard in every math problem, we 
would fulfill the requirements of our project 
 
Sample Problem Set 
 
We knew that before we attempted to write 120 problems, we wanted to write a small 
sample set of problems and have them evaluated by elementary school teachers. And so our 
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focus became to create ten of the best problems we could, and see what teachers thought of 
them. 
First, we designed a problem template. The template did not cover cosmetic issues, but 
rather what each problem needed to have before it was approved and could be sent out. See 
Appendix D for our initial template. Once a problem was written, the team reviewed the 
problem using our problem reviewing checklist which can be seen in Appendix E. Once the 
team approved a problem, it was passed along to our advisors for their review. 
We also needed a naming and storage convention for our problems. The naming 
standard that we settled on was covered in our template. The purpose of providing a naming 
standard for our problems was to eliminate confusion as to what math strand and standard was 
being covered, who wrote the problem, and who had reviewed the problem. For example, the 
problem for Geometry strand 4th grade standard 2 written by Jake the file would read, 
G_4_2_P_010. Once the problem was reviewed by the team it was changed to, G_4_2_P_111. 
We eventually would ignore the 111 convention at the end of the problem name, as we would 
review all the questions as a team. 
Once ten problems were created and ready to send to math educators, our focus shifted 
toward getting their feedback. We wanted to see if they could offer any help with the direction 
of our project. We also sought their opinion on what worked and what did not. The sample 
problem set was kept fairly brief so it would not command too much of their time. 
Accompanying each of the sample problems was a short, succinct questionnaire. The 
questionnaire consisted of five questions that could be answered simply by checking a box. We 
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were most interested in how well the problem's content matched with their respective 
standard(s) and how appropriate our language was. See Appendix F for sample problem set and 
questionnaire. 
Once our sample problem set was complete with the questionnaire, we wrote two 
letters. The first letter was a cover letter for the problem set and explained to teachers who we 
were and what we were asking for. The second letter was a letter to superintendents of schools 
which had much of the same content as our cover letter. We sent our letter to several 
superintendents and attached the sample problem set. We hoped that the superintendents 
would appreciate our cause and ask their elementary school teachers to participate. Our 
advisors also sent letters personally to teachers in the area that they knew. 
 
Conclusions from teacher comments 
 
The comments we received from educators brought a few things to light for our project. 
Educator Tom Fortmann recommended that we look to MTEL practice tests and the MCAS for 
guidance. This helped in giving us ideas for future problems, however, since our project is trying 
to get away from the way the problems are presented now, there was only so much 
information we could obtain. Also, we are attempting to integrate science and math strands 
and standards into questions which is something that was not attempted in the creation of the 
MTEL questions and the MTEL practice questions. 
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The second conclusion comes from the teachers’ comments on the questions 
themselves. Most of the teachers’ feedback indicated that the problems did not accurately 
assess knowledge of the science standards. However, one of the teachers did comment that 
while the question may not assess knowledge it does tie into the standard. That is our goal. Our 
objective with the inclusion of the science standards was not to test the teachers’ knowledge of 
the science but simply to have the science be relevant in the problem. Our goal was to test 
math standards while applying the standard in a science context, which, for the most part, was 
accomplished. See Appendix H for feedback table. 
 
Problem Production 
 
Once we were ready to start producing problems, our advisors suggested an extremely 
useful exercise. We took every science standard from Pre-K to 5th grade, and wrote two or 
three problem concepts for each standard. We also matched each concept to the appropriate 
math standard. This led to several different approaches to create successful problems. Some 
team members found it easier to create a concept based on the science standard and then find 
the appropriate math standard for the concept. Others found it easier to comb through the 
math standards list with a specific science standard in mind and try to create a concept to 
match a math standard. No single approach, however, was best for every problem. It was often 
helpful to find children's science labs online and elementary school activities to refresh content 
that had been lying stagnant in our brains for years. This production of problems also made it 
clear that we needed some sort of system to keep track of what math standards had been used 
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so we would not create duplicates. We created an excel spreadsheet that labeled every 
standard and showed whether or not we had created a problem for that standard. See 
Appendix I for this list. We also followed our problem review checklist (Appendix E) to maintain 
the level of quality of our problems. 
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Results  
 
We have created a unique mathematics problem set with a very specific type of 
problem. We hope that these problems will help teachers increase their basic math skills while 
teaching them critical thinking skills. We anticipate that these skills will greatly increase 
mathematics knowledge and confidence of both teachers and students. 
 Each problem in the set comes paired with a specific math standard from the 
Massachusetts Curriculum Frameworks, as well as a specific science standard. We could not 
cover every math standard that the state provides, so standards corresponding to higher grade 
levels were preferred. We also made an effort to make every problem relevant to teacher’s 
everyday lives and easily adaptable to a classroom environment. Each problem also comes with 
a detailed solution that explains how to solve the problem using the methods specified in the 
math standard. Figure 3 below is an example of one of the problems followed by the solution. 
The math and science standards are given in the box above the problem, with the math 
standard listed first. 
 The result of our project was 120 math problems like the one shown in Figure 3. There 
are 55 Number Sense and Operations problems, 29 Patterns, Relations, and Algebra problems, 
12 Geometry problems, 12 Measurement problems, and 12 Data Analysis, Statistics and 
Probability problems. This matches the strand breakdown that we initially created. 
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5.N.9 Solve problems involving multiplication and division of whole numbers, 
and multiplication of positive fractions with whole numbers. 
 
Technology and Engineering Science, Grades 3–5, Standard 1.1 
Identify materials used to accomplish a design task based on a specific 
property, e.g., strength, hardness, and flexibility.  
 
For Halloween, you want to suspend a model of a ghost that you made from a 
tree in your front yard. You have 3 separate lengths of fishing line that can hold 
up to 5½ lbs before it breaks. You want to make sure that your model is not too 
heavy so that it will not break the fishing line once it is suspended. What is the 
most that your model can weigh and still safely hang from the fishing line? 
 
A) 5½ lbs 
B) 16½ lbs 
C) 18½ lbs 
D) 20 lbs 
 
 
Solution 
We know that one length of fishing line can support 5½ lbs, so 3 lines can 
support 3 times 5½ lbs. 3 ∗ 5 12  𝑙𝑏𝑠 
There are several ways to multiply a whole number by a mixed fraction. One way 
is to convert the mixed number to an improper fraction. 
 5 12  𝑙𝑏𝑠 = 112  𝑙𝑏𝑠 
 
Now simply multiply the fraction by 3. 
 112 𝑙𝑏𝑠 ∗ 31 = 332  𝑙𝑏𝑠 = 16 12  𝑙𝑏𝑠 
 
Answer: B 
 
Figure 3 – Sample Problem and Solution 
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Though the problem set was designed as a comprehensive assessment of math 
knowledge, it was not written to be a test. This problem set was created to be a resource to 
professional development programs and to all elementary school teachers. These problems 
demonstrate how math can be used as a tool for solving everyday problems, and how math can 
be taught using the science standards that are already in place in our schools. This will help blur 
the line between math and science and help students and teachers realize that these subjects 
pertain to their everyday lives. Professional development programs can also use these 
problems as a way to get teachers to think critically about content that they are already familiar 
with. Once teachers build a stronger understanding of how math and science relate, they will 
be able to be more creative in how they teach math and science, which will ultimately benefit 
the students. 
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Conclusion 
 
Through our development of a math problem set, we have created a vital part of what 
will become a useful classroom tool for a professional development course for elementary 
school teachers. Our problem set has integrated math and science and technology standards. 
This will provide problems that will better relate to the everyday lives of the teachers who take 
the course. We did not develop these problems to be used as a practice test for the MTEL 
exam; it was our intention to create problems to be used as classroom examples by the 
instructors of the professional development course.  
Due to the limited time frame of our project, we feel our problem set, while it covers 
most all of the standards, is fairly thin. We were only able to address each standard only once. 
We feel that our finished product could be enhanced with additional problems. These problems 
could cover each standard several times, and cover different aspects of standards that have 
multiple concepts. We found that using the MTEL as a guide for how many problems to write of 
each strand was not beneficial. By following the MTEL breakdown, we found that some strands 
were neglected while others were perhaps covered too thoroughly. For example, Geometry and 
Measurement have a combined 74 standards, but were only given 24 problems. Patterns, 
Relations, and Algebra has only 34 standards, but was given 29 problems. This suggests that it 
may have been better to follow just the curriculum frameworks and to ignore the MTEL 
breakdown. 
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We also would like to have obtained more responses from educators on our initial 
problem set. Having only received four responses, we were not able to gain a true 
understanding of how educators viewed our problems. If we had had the chance to speak to 
more teachers, we could have made the problems more relevant to the math and science 
standards. 
Overall, the project was a success. We created 120 problems that integrate math and 
science. These questions will encourage teachers and students to think critically about 
mathematical applications instead of simply performing calculations. This will increase math 
understanding and lead to higher quality teachers who have a greater understanding of 
fundamental mathematics. 
 
 
 
 
 
 
 
 
 
 
 
 
27 
 
Appendices 
Appendix A: Bibliography 
Appendix B: Massachusetts Curriculum Frameworks math standards 
Appendix C: Massachusetts Curriculum Frameworks science standards 
Appendix D: Problem template 
Appendix E: Problem review checklist 
Appendix F: Sample problem set 
Appendix G: Letters 
Appendix H: Feedback results 
Appendix I: Standards covered 
Appendix J: Problems and solutions 
 
i  
Appendix A: Bibliography 
 
Beer, D. (2009, August). MAA Focus. Retrieved September 10, 2010, from As Massachusettes 
Goes, So Goes The Nations: http://www.maa.org/pubs/augsept09pgs24-26.pdf  
Berlin, D. F. (1991). Integrating science and mathematics in teaching and learning. A 
bibliography (School Science and Mathematics Association Topics for Teachers Series 
No. 6). Columbus, OH: ERIC Clearinghouse for Science, Mathematics, and Environmental 
Education. 
Blankinship, Donna. (2010, May 30). When it comes to teaching teachers, critics say few 
colleges pass. Retrieved December 2, 2010, from 
http://www.boston.com/news/education/higher/articles/2010/05/30/when_it_comes_
to_teaching_teachers_critics_say_few_colleges_pass_test/ 
The Boston Channel (2009, May 19). Report: Aspiring Teachers Get Failing Math Grades 
Retrieved November 17, 2010: 
http://www.thebostonchannel.com/education/19502822/detail.html 
CSMC. State Mathematics Standards Database. Downloaded from 
http://www.mathcurriculumcenter.org/states.php 
Guyton & Dangel. (2004). Research linking teacher preparation and student performance.  
Dubuque, IA: Kendall/Hunt. 
 
Howe, R. (1999, September). Knowing and Teaching Elementary Mathematics, Reviewed by 
Roger Howe. http://www.ams.org/notices/199908/rev-howe.pdf 
 
MA DESE, Downloaded from http://www.doe.mass.edu/frameworks/current.html 
 
MA DESE, Downloaded from http://www.doe.mass.edu/mcas/2009/results/summary.pdf 
 
Massachusetts Department of Elementary and Secondary Education. (2009, September).  Spring 
2009 MCAS Tests: Summary of State Results. Retrieved 9/14/2010 from 
http://www.doe.mass.edu/mtel/results.html  
 
Mathematics in Daily Life. (2008, April 18). Retrieved September 27, 2010, 
from articlesbase.com: http://www.articlesbase.com/k-12-education-
articles/mathematics-in-daily-life-390556.html  
 
ii  
Pioneer Institute. (2009, April). Policy Brief. Retrieved September 10, 2010, from Why MTEL, 
Not PRAXIS,: http://www.pioneerinstitute.org/pdf/0904_csr_mtel.pdf 
 
Sacchetti, M. (2007, January 2). Teachers' math skills are targeted. The Boston Globe 
 
Statute. (1998, April 2). Educator Services. Retrieved September 11, 2010, from Massachusetts 
Department of Elementary and Secondary Education: 
http://www.doe.mass.edu/news/news.aspx?id=2338 
Statute. (2007, February 1). Massachusetts Department of Elementary and Secondary 
Education.  Retrieved November 17, 2010, from Changes to the MTEL General 
Curriculum Test: http://www.doe.mass.edu/news/news.aspx?id=3253 
Statute. (2009, March 7). Number of Examinees and Percent of Examinees Passing Each Test by 
Examinee Category. Retrieved November 17, 2010, from Massachussetts Department of 
Elementary and Secondary Education: 
http://www.doe.mass.edu/mtel/results/09_0307.html 
Statute. (2009, May 13). The Massachusetts Board of Elementary and Secondary Education. 
Retrieved September 9, 2010, from Massachussetts Department of Elementary and 
Secondary    Education: http://www.doe.mass.edu/boe/docs/0509/item3a.html 
Statute. (2009, May 19). BESE Approves New Math Requirement for Aspiring Elementary 
Educators. Retrieved September 11, 2009, from Massachusetts Department of 
Elementary and Secondary Education : 
http://www.doe.mass.edu/news/news.aspx?id=4808 
Statute. (2009, May 21). Massachusetts Tests for Educator Licensure (MTEL). Retrieved 
September 9, 2010, from Massachusetts Department of Elementary and Secondary 
Education: http://www.doe.mass.edu/news/news.aspx?id=4822 
Statute. (2010, August 10). Massachusetts Tests for Educator Licensure. Retrieved September 
10, 2010, from Massachusetts Department of Elemantary and Secondary Education: 
http://www.doe.mass.edu/mtel/ 
Vaishnav, A. (2004, August 29). Teachers Now the Latest Targets for Math Tutors. Retrieved 
September 27, 2010, from Boston.com: 
http://www.boston.com/news/education/higher/articles/2004/08/29/teachers_now_th
e_latest_target_for_math_tutors/ 
 
Vaznis, J. (2009, May 19). Aspiring Teachers Fall Short on Math. Retrieved September 27, 2010, 
from Boston.com: 
http://www.boston.com/news/education/k_12/articles/2009/05/19/aspiring_teachers_
fall_short_on_math/  
iii  
Appendix B: Massachusetts Curriculum 
Frameworks math standards 
Data Analysis, Statistics, and Probability  
  
K.D.1 Collect, sort, organize, and draw conclusions about data using concrete objects, pictures, 
numbers, and graphs. 
  
2.D.1 Use interviews, surveys, and observations to gather data about themselves and their 
surroundings. 
  
2.D.2 Organize, classify, represent, and interpret data using tallies, charts, tables, bar graphs, 
pictographs, and Venn diagrams; interpret the representations. 
  
2.D.3 Formulate inferences (draw conclusions) and make educated guesses (conjectures) about 
a situation based on information gained from data. 
  
2.D.4 Decide which outcomes of experiments are most likely. 
  
3.D.1 Collect and organize data using observations, measurements, surveys, or experiments, 
and identify appropriate ways to display the data. 
 
3.D.2 Match representations of a data set in the forms of tables, line plots, pictographs, tallies, 
or bar graphs with the actual data set.  
 
3.D.3 Construct and draw conclusions from representations of data sets in the forms of tables, 
line plots, pictographs, tallies, and bar graphs.  
  
4.D.1 Collect and organize data using observations, measurements, surveys, or experiments, 
and identify appropriate ways to display the data. 
 
4.D.2 Match a representation of a data set such as lists, tables, or graphs (including circle 
graphs) with the actual set of data. 
  
4.D.3 Construct, draw conclusions, and make predictions from various representations of data 
sets, including tables, bar graphs, pictographs, line graphs, line plots, and tallies. 
  
4.D.4 Represent the possible outcomes for a simple probability situation, e.g., the probability of 
drawing a red marble from a bag containing three red marbles and four green marbles. 
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4.D.5 List and count the number of possible combinations of objects from three sets, e.g., how 
many different outfits can one make from a set of three shirts, a set of two skirts, and a set of 
two hats? 
 
4.D.6 Classify outcomes as certain, likely, unlikely, or impossible by designing and conducting 
experiments using concrete objects such as counters, number cubes, spinners, or coins. 
 
5.D.1 Given a set of data, find the median, mean, mode, maximum, minimum, and range, and 
apply to solutions of problems.  
 
5.D.2 Construct and interpret line plots, line graphs, and bar graphs. Interpret and label circle 
graphs.  
 
5.D.3 Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a 
number cube) and test the predictions.  
   
6.D.1 Describe and compare data sets using the concepts of median, mean, mode, maximum 
and minimum, and range. 
 
6.D.2 Construct and interpret stem-and-leaf plots, line plots, and circle graphs. 
 
6.D.3 Use tree diagrams and other models (e.g., lists and tables) to represent possible or actual 
outcomes of trials. Analyze the outcomes. 
 
6.D.4 Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a 
die) and test the predictions. Use appropriate ratios between 0 and 1 to represent the 
probability of the outcome and associate the probability with the likelihood of the event. 
 
 
Geometry  
  
K.G.1 Name, describe, sort, and draw simple two-dimensional shapes. 
 
K.G.2 Describe attributes of two-dimensional shapes, e.g., number of sides, number of corners. 
 
K.G.3 Name and compare three-dimensional shapes. 
 
K.G.4 Identify positions of objects in space, and use appropriate language (e.g., beside, inside, 
next to, close to, above, below, apart) to describe and compare their relative positions. 
  
2.G.1 Describe attributes and parts of two- and three-dimensional shapes, e.g., length of sides, 
and number of corners, edges, faces, and sides. 
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2.G.2 Identify, describe, draw, and compare two-dimensional shapes, including both polygonal 
(up to six sides) and curved figures such as circles. 
 
2.G.3 Recognize congruent shapes. 
  
2.G.4 Identify shapes that have been rotated (turned), reflected (flipped), translated (slid), and 
enlarged. Describe direction of translations, e.g., left, right, up, down. 
 
2.G.5 Identify symmetry in two-dimensional shapes. 
 
2.G.6 Predict the results of putting shapes together and taking them apart. 
 
2.G.7 Relate geometric ideas to numbers, e.g., seeing rows in an array as a model of repeated 
addition. 
   
3.G.1 Compare and analyze attributes and other features (e.g., number of sides, corners, 
diagonals, and lines of symmetry) of two-dimensional geometric shapes.  
 
3.G.2 Describe, model, draw, compare, and classify two-dimensional shapes, e.g., circles, 
triangles, and quadrilaterals. Identify and describe simple three-dimensional shapes, e.g., 
cubes, spheres, and pyramids.  
 
3.G.3 Identify angles as right angles, less than a right angle, and greater than a right angle.  
 
3.G.4 Identify and draw parallel lines, perpendicular lines, and other intersecting lines.  
 
3.G.5 Using ordered pairs of whole numbers and/or letters, locate and identify points on a grid.  
 
3.G.6 Identify and draw lines of symmetry in two-dimensional shapes.  
 
3.G.7 Predict and explain the results of taking apart and combining two-dimensional shapes.  
 
4.G.1 Compare and analyze attributes and other features (e.g.,  number of sides, faces, corners, 
right angles, diagonals, and symmetry) of two- and three-dimensional geometric shapes. 
 
4.G.2 Describe, model, draw, compare, and classify two- and three-dimensional shapes, e.g., 
circles, polygons—especially triangles and quadrilaterals—cubes, spheres, and pyramids. 
 
4.G.3 Recognize similar figures. 
 
4.G.4 Identify angles as acute, right, or obtuse. 
 
4.G.5 Describe and draw intersecting, parallel, and perpendicular lines. 
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4.G.6 Using ordered pairs of numbers and/or letters, graph, locate, identify points, and describe 
paths (first quadrant). 
 
4.G.7 Describe and apply techniques such as reflections (flips), rotations (turns), and 
translations (slides) for determining if two shapes are congruent. 
 
4.G.8 Identify and describe line symmetry in two-dimensional shapes. 
 
4.G.9 Predict and validate the results of partitioning, folding, and combining two- and three-
dimensional shapes. 
  
5.G.1 Identify, describe, and compare special types of triangles (isosceles, equilateral, right) and 
quadrilaterals (square, rectangle, parallelogram, rhombus, trapezoid), e.g., recognize that all 
equilateral triangles are isosceles, but not all isosceles triangles are equilateral.  
 
5.G.2 Identify, describe, and compare special types of three-dimensional shapes (cubes, prisms, 
spheres, pyramids) based on their properties, such as edges and faces.  
 
5.G.3 Identify relationships among points and lines, e.g., intersecting, parallel, perpendicular.  
 
5.G.4 Using ordered pairs of whole numbers (including zero), graph, locate, and identify points, 
and describe paths on the Cartesian coordinate plane.  
 
5.G.5 Describe and perform transformations on two-dimensional shapes, e.g., translations, 
rotations, and reflections.  
 
5.G.6 Identify and describe line symmetry in two-dimensional shapes, including shapes that 
have multiple lines of symmetry.  
 
5.G.7 Determine if two triangles or two quadrilaterals are congruent by measuring sides or a 
combination of sides and angles, as necessary; or by motions or series of motions, e.g., 
translations, rotations, and reflections.  
  
6.G.1 Identify polygons based on their properties, including types of interior angles, 
perpendicular or parallel sides, and congruence of sides, e.g., squares, rectangles, rhombuses, 
parallelograms, trapezoids, and isosceles, equilateral, and right triangles. 
 
6.G.2 Identify three-dimensional shapes (e.g., cubes, prisms, spheres, cones, and pyramids) 
based on their properties, such as edges and faces. 
 
6.G.3 Identify relationships among points, lines, and planes, e.g., intersecting, parallel, 
perpendicular. 
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6.G.4 Graph points and identify coordinates of points on the Cartesian coordinate plane (all 
four quadrants). 
 
6.G.5 Find the distance between two points on horizontal or vertical number lines. 
  
6.G.6 Predict, describe, and perform transformations on two-dimensional shapes, e.g., 
translations, rotations, and reflections. 
 
6.G.7 Identify types of symmetry, including line and rotational. 
 
6.G.8 Determine if two shapes are congruent by measuring sides or a combination of sides and 
angles, as necessary; or by motions or series of motions, e.g., translations, rotations, and 
reflections. 
 
6.G.9 Match three-dimensional objects and their two-dimensional representations, e.g., nets, 
projections, and perspective drawings. 
 
 
Measurement  
  
K.M.1 Recognize and compare the attributes of length, volume/capacity, weight, area, and time 
using appropriate language, e.g., longer, taller, shorter, same length; heavier, lighter, same 
weight; holds more, holds less, holds the same amount. 
  
K.M.2 Make and use estimates of measurements from everyday experiences. 
 
K.M.3 Use nonstandard units to measure length, area, weight, and capacity. 
  
2.M.1 Identify parts of the day (e.g., morning, afternoon, evening), days of the week, and 
months of the year. Identify dates using a calendar. 
 
2.M.2 Tell time at quarter-hour intervals on analog and digital clocks using a.m. and p.m. 
 
2.M.3 Compare the length, weight, area, and volume of two or more objects by using direct 
comparison. 
 
2.M.4 Measure and compare common objects using metric and English units of length 
measurement, e.g., centimeter, inch. 
 
2.M.5 Select and correctly use the appropriate measurement tools, e.g., ruler, balance scale, 
thermometer. 
 
2.M.6 Make and use estimates of measurement, including time, volume, weight, and area. 
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3.M.1 Demonstrate an understanding of the attributes length, area, and weight, and select the 
appropriate type of unit for measuring each attribute using both the U.S. Customary (English) 
and metric systems.  
 
3.M.2 Carry out simple unit conversions within a system of measurement, e.g., hours to 
minutes, cents to dollars, yards to feet or inches, etc. 
 
3.M.3 Identify time to the minute on analog and digital clocks using a.m. and p.m. Compute 
elapsed time, using a clock for times less than one hour (i.e., minutes since), and using a 
calendar (e.g., days since).  
 
3.M.4 Estimate and find area and perimeter of a rectangle, using diagrams and grids, or by 
measuring.  
 
3.M.5 Identify and use appropriate metric and U.S. Customary (English) units and tools (e.g., 
ruler, scale, thermometer, clock) to estimate, measure, and solve problems involving length, 
area, weight, temperature, and time.  
  
4.M.1 Demonstrate an understanding of such attributes as length, area, weight, and volume, 
and select the appropriate type of unit for measuring each attribute. 
 
4.M.2 Carry out simple unit conversions within a system of measurement, e.g., hours to 
minutes, cents to dollars, yards to feet or inches, etc. 
  
4.M.3 Identify time to the minute on analog and digital clocks using a.m. and p.m. Compute 
elapsed time using a clock (e.g., hours and minutes since…) and using a calendar (e.g., days 
since…). 
 
4.M.4 Estimate and find area and perimeter of a rectangle, triangle, or irregular shape using 
diagrams, models, and grids or by measuring. 
 
4.M.5 Identify and use appropriate metric and English units and tools (e.g., ruler, angle ruler, 
graduated cylinder, thermometer) to estimate, measure, and solve problems involving length, 
area, volume, weight, time, angle size, and temperature. 
 
5.M.1 Apply the concepts of perimeter and area to the solution of problems involving triangles 
and rectangles. Apply formulas where appropriate.  
 
5.M.2 Identify, measure, describe, classify, and draw various angles. Draw triangles given two 
sides and the angle between them, or given two angles and the side between them, e.g., draw a 
triangle with one right angle and two sides congruent.  
 
5.M.3 Solve problems involving simple unit conversions within a system of measurement.  
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5.M.4 Find volumes and surface areas of rectangular prisms. 
 
5.M.5 Find the sum of the measures of the interior angles in triangles by measuring the angles, 
and without measuring the angles.  
 
6.M.1 Apply the concepts of perimeter and area to the solution of problems. Apply formulas 
where appropriate. 
 
6.M.2 Identify, measure, describe, classify, and construct various angles, triangles, and 
quadrilaterals. 
 
6.M.3 Solve problems involving proportional relationships and units of measurement, e.g., 
same system unit conversions, scale models, maps, and speed. 
 
6.M.4 Find areas of triangles and parallelograms. Recognize that shapes with the same number 
of sides but different appearances can have the same area. Develop strategies to find the area 
of more complex shapes. 
 
6.M.5 Identify, measure, and describe circles and the relationships of the radius, diameter, 
circumference, and area (e.g., d = 2r,           . = C/d), and use the concepts to solve problems. 
 
6.M.6 Find volumes and surface areas of rectangular prisms. 
 
6.M.7 Find the sum of the angles in simple polygons (up to eight sides) with and without 
measuring the angles. 
 
 
Number Sense and Operations   
  
K.N.1 Count by ones to at least 20. 
 
K.N.2 Match quantities up to at least 10 with numerals and words. 
 
K.N.3 Identify positions of objects in sequences (e.g., first, second) up to fifth. 
 
K.N.4 Compare sets of up to at least 10 concrete objects using appropriate language (e.g., none, 
more than, fewer than, same number of, one more than) and order numbers. 
 
K.N.5 Understand the concepts of whole and half. 
 
K.N.6 Identify U.S. coins by name. 
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K.N.7 Use objects and drawings to model and solve related addition and subtraction problems 
to ten. 
  
K.N.8 Estimate the number of objects in a group and verify results. 
 
2.N.1 Name and write (in numerals) whole numbers to 1000, identify the place values of the 
digits, and order the numbers. 
 
2.N.2 Identify and distinguish among multiple uses of numbers, including cardinal (to tell how 
many) and ordinal (to tell which one in an ordered list), and numbers as labels and as 
measurements. 
 
2.N.3 Identify and represent common fractions (1/2, 1/3, 1/4) as parts of wholes, parts of 
groups, and numbers on the number line. 
 
2.N.4 Compare whole numbers using terms and symbols, e.g., less than, equal to, greater than 
(<, =, >). 
 
2.N.5 Identify odd and even numbers and determine whether a set of objects has an odd or 
even number of elements. 
 
2.N.6 Identify the value of all U.S. coins, and $1, $5, $10, and $20 bills. Find the value of a 
collection of coins and dollar bills and different ways to represent an amount of money up to 
$5. Use appropriate notation, e.g., 69¢, $1.35. 
  
2.N.7 Demonstrate an understanding of various meanings of addition and subtraction, e.g., 
addition as combination (plus, combined with, more); subtraction as comparison (how much 
less, how much more), equalizing (how many more are needed to make these equal), and 
separation (how much remaining). 
 
2.N.8 Understand and use the inverse relationship between addition and subtraction (e.g., 8 + 6 
= 14 is equivalent to     14 – 6 = 8 and is also equivalent to 14 – 8 = 6) to solve problems and 
check solutions. 
  
2.N.9 Know addition facts (addends to ten) and related subtraction facts, and use them to solve 
problems. 
 
2.N.10 Demonstrate the ability to add and subtract three-digit numbers accurately and 
efficiently. 
 
2.N.11 Demonstrate in the classroom an understanding of and the ability to use the 
conventional algorithms for addition (two 3-digit numbers and three 2-digit numbers) and 
subtraction (two 3-digit numbers). 
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2.N.12 Estimate, calculate, and solve problems involving addition and subtraction of two-digit 
numbers. Describe differences between estimates and actual calculations. 
  
3.N.1 Exhibit an understanding of the values of the digits in the base ten number system by 
reading, modeling, writing, comparing, and ordering whole numbers through 9,999.  
 
3.N.2 Represent, order, and compare numbers through 9,999. Represent numbers using 
expanded notation (e.g., 853 = 8 x 100 + 5 x 10 + 3), and written out in words (e.g., eight 
hundred fifty-three).  
 
3.N.3 Identify and represent fractions (between 0 and 1 with denominators through 10) as parts 
of unit wholes and parts of groups. Model and represent a mixed number (with denominator 2, 
3, or 4) as a whole number and a fraction, e.g., 1 2/3, 3 1/2.  
 
3.N.4 Locate on the number line and compare fractions (between 0 and 1 with denominators 2, 
3, or 4, e.g., 2/3).  
 
3.N.5 Recognize classes to which a number may belong (odd numbers, even numbers, and 
multiples of numbers through 10). Identify the numbers in those classes, e.g., the class of 
multiples of 7 between 1 and 29 consists of 7, 14, 21, 28.  
 
3.N.6 Select, use, and explain various meanings and models of multiplication (through 10 x 10). 
Relate multiplication problems to corresponding division problems, e.g., draw a model to 
represent 5 x 6 and 30 ÷ 6.  
 
3.N.7 Use the commutative (order) and identity properties of addition and multiplication on 
whole numbers in computations and problem situations, e.g., 3 + 4 + 7 = 3 + 7 + 4 = 10 + 4.  
 
3.N.8 Select and use appropriate operations (addition, subtraction, multiplication, and division) 
to solve problems, including those involving money. 
 
3.N.9 Know multiplication facts through 10 x 10 and related division facts, e.g., 9 x 8 = 72 and 72 
÷ 9 = 8. Use these facts to solve related problems, e.g., 3 x 5 is related to 3 x 50.  
 
3.N.10 Add and subtract (up to four-digit numbers) and multiply (up to two-digit numbers by a 
one-digit number) accurately and efficiently.  
 
3.N.11 Round whole numbers through 1,000 to the nearest 10, 100, and 1,000.  
 
3.N.12 Understand and use the strategies of rounding and regrouping to estimate quantities, 
measures, and the results of whole-number computations (addition, subtraction, and 
multiplication) up to two-digit whole numbers and amounts of money to $100, and to judge the 
reasonableness of the answer.  
 
xii  
3.N.13 Use concrete objects and visual models to add and subtract (only when the answer is 
greater than or equal to zero) common fractions (halves, thirds, fourths, sixths, and eighths) 
with like denominators. 
   
4.N.1 Exhibit an understanding of the base ten number system by reading, modeling, writing, 
and interpreting whole numbers to at least 100,000; demonstrating an understanding of the 
values of the digits; and comparing and ordering the numbers. 
 
4.N.2 Represent, order, and compare large numbers (to at least 100,000) using various forms, 
including expanded notation, e.g., 853 = 8 x 100 + 5 x 10 + 3. 
 
4.N.3 Demonstrate an understanding of fractions as parts of unit wholes, as parts of a 
collection, and as locations on the number line  
 
4.N.4 Select, use, and explain models to relate common fractions and mixed numbers (1/2, 1/3, 
1/4, 1/5, 1/6, 1/8, 1/10, 1/12, and 11/2), find equivalent fractions, mixed numbers, and 
decimals, and order fractions. 
 
4.N.5 Identify and generate equivalent forms of common decimals and fractions less than one 
whole (halves, quarters, fifths, and tenths). 
 
4.N.6 Exhibit an understanding of the base ten number system by reading, naming, and writing 
decimals between 0 and 1 up to the hundredths. 
 
4.N.7 Recognize classes (in particular, odds, evens; factors or multiples of a given number; and 
squares) to which a number may belong, and identify the numbers in those classes. Use these 
in the solution of problems. 
  
4.N.8 Select, use, and explain various meanings and models of multiplication and division of 
whole numbers. Understand and use the inverse relationship between the two operations. 
 
4.N.9 Select, use, and explain the commutative, associative, and identity properties of 
operations on whole numbers in problem situations, e.g., 37 x 46 = 46 x 37, (5 x 7) x 2 = 5 x (7 x 
2). 
 
4.N.10 Select and use appropriate operations (addition, subtraction, multiplication, and 
division) to solve problems, including those involving money. 
 
4.N.11 Know multiplication facts through 12 x 12 and related division facts. Use these facts to 
solve related multiplication problems and compute related problems, e.g., 3 x 5 is related to 30 
x 50, 300 x 5, and 30 x 500. 
 
4.N.12 *Add and subtract (up to five-digit numbers) and multiply (up to three digits by two 
digits) accurately and efficiently. .  
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4.N.13 Divide up to a three-digit whole number with a single-digit divisor (with or without 
remainders) accurately and efficiently. Interpret any remainders. 
 
4.N.14 Demonstrate in the classroom an understanding of and the ability to use the 
conventional algorithms for addition and subtraction (up to five-digit numbers), and 
multiplication (up to three digits by two digits). 
 
4.N.15 Demonstrate in the classroom an understanding of and the ability to use the 
conventional algorithm for division of up to a three-digit whole number with a single-digit 
divisor (with or without remainders). 
 
4.N.16 Round whole numbers through 100,000 to the nearest 10, 100, 1000, 10,000, and 
100,000. 
 
4.N.17 Select and use a variety of strategies (e.g., front-end, rounding, and regrouping) to 
estimate quantities, measures, and the results of whole-number computations up to three-digit 
whole numbers and amounts of money to $1000, and to judge the reasonableness of the 
answer. 
 
4.N.18 Use concrete objects and visual models to add and subtract common fractions. 
  
5.N.1 Demonstrate an understanding of (positive integer) powers of ten, e.g., 102, 105.  
 
5.N.2 Demonstrate an understanding of place value through millions and thousandths.  
 
5.N.3 Represent and compare large (millions) and small (thousandths) positive numbers in 
various forms, such as expanded notation without exponents, e.g., 9724 = 9 x 1000 + 7 x 100 + 2 
x 10 + 4.  
 
5.N.4 Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit 
wholes, as parts of a collection, and as locations on the number line. 
 
5.N.5 Identify and determine common equivalent fractions (with denominators 2, 4, 5, 10) and 
mixed numbers (with denominators 2, 4, 5, 10), decimals, and percents (through one hundred 
percent), e.g., 3/4 = 0.75 = 75%.  
 
5.N.6 Find and position whole numbers, positive fractions, positive mixed numbers, and 
positive decimals on a number line.  
 
5.N.7 Compare and order whole numbers, positive fractions, positive mixed numbers, positive 
decimals, and percents.  
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5.N.8 Apply the number theory concepts of common factor, common multiple, and divisibility 
rules for 2, 3, 5, and 10 to the solution of problems. Demonstrate an understanding of the 
concepts of prime and composite numbers.  
 
5.N.9 Solve problems involving multiplication and division of whole numbers, and multiplication 
of positive fractions with whole numbers.  
 
5.N.10 Demonstrate an understanding of how parentheses affect expressions involving 
addition, subtraction, and multiplication, and use that understanding to solve problems, e.g., 3 
x (4 + 2) = 3 x 6.  
 
5.N.11 Demonstrate an understanding of the inverse relationship of addition and subtraction, 
and use that understanding to simplify computation and solve problems.  
 
5.N.12 Accurately and efficiently add and subtract whole numbers and positive decimals. 
Multiply and divide (using double-digit divisors) whole numbers. Multiply positive decimals with 
whole numbers.  
 
5.N.13 Accurately and efficiently add and subtract positive fractions and mixed numbers with 
like denominators and with unlike denominators (2, 4, 5, 10 only); multiply positive fractions 
with whole numbers. Simplify fractions in cases when both the numerator and the denominator 
have 2, 3, 4, 5, or 10 as a common factor.  
 
5.N.14 Estimate sums and differences of whole numbers, positive fractions, and positive 
decimals. Estimate products of whole numbers and products of positive decimals with whole 
numbers. Use a variety of strategies and judge the reasonableness of the answer.  
  
6.N.1 Demonstrate an understanding of positive integer exponents, in particular, when used in 
powers of ten, e.g., 102, 105. 
 
6.N.2 Demonstrate an understanding of place value to billions and thousandths. 
 
6.N.3 Represent and compare very large (billions) and very small (thousandths) positive 
numbers in various forms such as expanded notation without exponents, e.g., 9724 = 9 x 1000 + 
7 x 100 + 2 x 10 + 4. 
 
6.N.4 Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit 
wholes, as parts of a collection, and as locations on the number line. 
 
6.N.5 Identify and determine common equivalent fractions, mixed numbers, decimals, and 
percents. 
 
6.N.6 Find and position integers, fractions, mixed numbers, and decimals (both positive and 
negative) on the number line. 
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6.N.7 Compare and order integers (including negative integers), and positive fractions, mixed 
numbers, decimals, and percents. 
 
6.N.8 Apply number theory concepts–including prime and composite numbers, prime 
factorization, greatest common factor, least common multiple, and divisibility rules for 2, 3, 4, 
5, 6, 9, and 10–to the solution of problems. 
  
6.N.9 Select and use appropriate operations to solve problems involving addition, subtraction, 
multiplication, division, and positive integer exponents with whole numbers, and with positive 
fractions, mixed numbers, decimals, and percents. 
 
6.N.10 Use the number line to model addition and subtraction of integers, with the exception 
of subtracting negative integers. 
 
6.N.11 Apply the Order of Operations for expressions involving addition, subtraction, 
multiplication, and division with grouping symbols (+, –, x, ÷). 
 
6.N.12 Demonstrate an understanding of the inverse relationship of addition and subtraction, 
and use that understanding to simplify computation and solve problems 
 
6.N.13 Accurately and efficiently add, subtract, multiply, and divide (with double-digit divisors) 
whole numbers and positive decimals 
 
6.N.14 Accurately and efficiently add, subtract, multiply, and divide positive fractions and mixed 
numbers. Simplify fractions. 
 
6.N.15 Add and subtract integers, with the exception of subtracting negative integers. 
 
6.N.16 Estimate results of computations with whole numbers, and with positive fractions, 
mixed numbers, decimals, and percents. Describe reasonableness of estimates. 
 
 
Patterns, Relations, and Algebra  
 
K.P.1 Identify the attributes of objects as a foundation for sorting and classifying, e.g., a red 
truck, a red block, and a red ball share the attribute of being red; a square block, a square 
cracker, and a square book share the attribute of being square shaped. 
 
K.P.2 Sort and classify objects by color, shape, size, number, and other properties. 
 
K.P.3 Identify, reproduce, describe, extend, and create color, rhythmic, shape, number, and 
letter repeating patterns with simple attributes, e.g., ABABAB…. 
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K.P.4 Count by fives and tens at least up to 50. 
  
2.P.1 Identify, reproduce, describe, extend, and create simple rhythmic, shape, size, number, 
color, and letter repeating patterns. 
 
2.P.2 Identify different patterns on the hundreds chart. 
 
2.P.3 Describe and create addition and subtraction number patterns, e.g., 1, 4, 7, 10…; or 25, 
23, 21…. 
 
2.P.4 Skip count by twos, fives, and tens up to at least 50, starting at any number. 
 
2.P.5 Construct and solve open sentences that have variables, e.g.,    . + 7 = 10. 
  
2.P.6 Write number sentences using +, –, <, = , and/or > to rep-resent mathematical 
relationships in everyday situations. 
 
2.P.7 Describe functions related to trading, including coin trades and measurement trades, e.g., 
five pennies make one nickel or four cups make one quart. 
 
3.P.1 Create, describe, extend, and explain symbolic (geometric) patterns and addition and 
subtraction patterns, e.g., 2, 6, 10, …; and 50, 45, 40.…  
 
3.P.2 Determine which symbol (<, >, or =) is appropriate for a given number sentence, e.g., 7 x 8 
.?. 49 + 6.  
 
3.P.3 Determine the value of a variable (through 10) in simple equations involving addition, 
subtraction, or multiplication, e.g., 2 + . = 9; 5 x [insert upside down capital delta here] = 35.  
 
3.P.4 Write number sentences using +, –, x, ÷, <, =, and/or > to represent mathematical 
relationships in everyday situations.  
  
4.P.1 Create, describe, extend, and explain symbolic (geometric) and numeric patterns, 
including multiplication patterns like 3, 30, 300, 3000, …. 
  
4.P.2 Use symbol and letter variables (e.g., ., x) to represent unknowns or quantities that vary in 
expressions and in equations or inequalities (mathematical sentences that use =, <, >). 
 
4.P.3 Determine values of variables in simple equations, e.g.,  4106 – . = 37, 5 = . + 3, and . – . = 
3. 
  
4.P.4 Use pictures, models, tables, charts, graphs, words, number sentences, and mathematical 
notations to interpret mathematical relationships. 
xvii  
 
4.P.5 Solve problems involving proportional relationships, including unit pricing (e.g., four 
apples cost 80¢, so one apple costs 20¢) and map interpretation (e.g., one inch represents five 
miles, so two inches represent ten miles). 
  
4.P.6 Determine how change in one variable relates to a change in a second variable, e.g., 
input-output tables. 
  
5.P.1 Analyze and determine the rules for extending symbolic, arithmetic, and geometric 
patterns and progressions, e.g., ABBCCC; 1, 5, 9, 13…; 3, 9, 27...  
 
5.P.2 Replace variables with given values and evaluate/simplify, e.g., 2(.) + 3 when . = 4.  
 
5.P.3 Use the properties of equality to solve problems with whole numbers, e.g., if . + 7 = 13, 
then . = 13 – 7, therefore . = 6 ; if 3 x . = 15, then . = 15 ÷ 3, therefore . = 5.  
 
5.P.4 Represent real situations and mathematical relationships with concrete models, tables, 
graphs, and rules in words and with symbols, e.g., input-output tables.   
 
5.P.5 Solve problems involving proportional relationships using concrete models, tables, graphs, 
and paper-pencil methods.  
 
5.P.6 Interpret graphs that represent the relationship between two variables in everyday 
situations.  
 
6.P.1 Analyze and determine the rules for extending symbolic, arithmetic, and geometric 
patterns and progressions, e.g., ABBCCC; 1, 5, 9, 13 …; 3, 9, 27, …. 
  
6.P.2 Replace variables with given values and evaluate/simplify, e.g., 2(.) + 3 when . = 4. 
 
6.P.3 Use the properties of equality to solve problems, e.g., if      . + 7 = 13, then . = 13 – 7, 
therefore . = 6; if 3 x . = 15, then 1/3 x 3 x . = 1/3 x 15, therefore . = 5. 
 
6.P.4 Represent real situations and mathematical relationships with concrete models, tables, 
graphs, and rules in words and with symbols, e.g., input-output tables. 
 
6.P.5 Solve linear equations using concrete models, tables, graphs, and paper-pencil methods. 
 
6.P.6 Produce and interpret graphs that represent the relationship between two variables in 
everyday situations. 
 
6.P.7 Identify and describe relationships between two variables with a constant rate of change. 
Contrast these with relationships where the rate of change is not constant. 
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Appendix C: Massachusetts Curriculum 
Frameworks science standards 
 
Earth and Space Science, Grades PreK–2  
 
1. Recognize that water, rocks, soil, and living organisms are found on the earth’s surface.  
 
2. Understand that air is a mixture of gases that is all around us and that wind is moving air.  
 
3. Describe the weather changes from day to day and over the seasons.  
 
4. Recognize that the sun supplies heat and light to the earth and is necessary for life.  
 
5. Identify some events around us that have repeating patterns, including the seasons of the 
year, day and night.  
 
 
Earth and Space Science, Grades 3–5  
 
1. Give a simple explanation of what a mineral is and some examples, e.g., quartz, mica.  
 
2. Identify the physical properties of minerals (hardness, color, luster, cleavage, and streak), 
and explain how minerals can be tested for these different physical properties.  
 
3. Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on 
how they are formed, and explain the natural and physical processes that create these rocks.  
 
4. Explain and give examples of the ways in which soil is formed (the weathering of rock by 
water and wind and from the decomposition of plant and animal remains).  
 
5. Recognize and discuss the different properties of soil, including color, texture (size of 
particles), the ability to retain water, and the ability to support the growth of plants.  
 
6. Explain how air temperature, moisture, wind speed and direction, and precipitation make up 
the weather in a particular place and time.  
 
7. Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making 
connections to the weather in a particular place and time.  
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8. Describe how global patterns such as the jet stream and water currents influence local 
weather in measurable terms such as temperature, wind direction and speed, and 
precipitation.  
 
9. Differentiate between weather and climate.  
 
10. Describe how water on earth cycles in different forms and in different locations, including 
underground and in the atmosphere.  
 
11. Give examples of how the cycling of water, both in and out of the atmosphere, has an effect 
on climate.  
 
12. Give examples of how the surface of the earth changes due to slow processes such as 
erosion and weathering, and rapid processes such as landslides, volcanic eruptions, and 
earthquakes.  
 
13. Recognize that the earth is part of a system called the “solar system” that includes the sun 
(a star), planets, and many moons. The earth is the third planet from the sun in our solar 
system.  
 
14. Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth 
rotates on its axis once approximately every 24 hours. Make connections between the rotation 
of the earth and day/night, and the apparent movement of the sun, moon, and stars across the 
sky.  
 
15. Describe the changes that occur in the observable shape of the moon over the course of a 
month.  
 
 
Life Science (Biology), Grades PreK–2  
 
1. Recognize that animals (including humans) and plants are living things that grow, reproduce, 
and need food, air, and water. 
 
2. Differentiate between living and nonliving things. Group both living and nonliving things 
according to the characteristics that they share. 
 
3. Recognize that plants and animals have life cycles, and that life cycles vary for different living 
things. 
 
4. Describe ways in which many plants and animals closely resemble their parents in observed 
appearance. 
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5. Recognize that fossils provide us with information about living things that inhabited the earth 
years ago. 
 
6. Recognize that people and other animals interact with the environment through their senses 
of sight, hearing, touch, smell, and taste. 
 
7. Recognize changes in appearance that animals and plants go through as the seasons change. 
 
8. Identify the ways in which an organism’s habitat provides for its basic needs (plants require 
air, water, nutrients, and light; animals require food, water, air, and shelter). 
 
 
Life Science (Biology), Grades 3–5  
 
1. Classify plants and animals according to the physical characteristics that they share. 
 
2. Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are 
responsible for food production, support, water transport, reproduction, growth, and 
protection. 
 
3. Recognize that plants and animals go through predictable life cycles that include birth, 
growth, development, reproduction, and death. 
 
4. Describe the major stages that characterize the life cycle of the frog and butterfly as they go 
through metamorphosis. 
 
5. Differentiate between observed characteristics of plants and animals that are fully inherited 
(e.g., color of flower, shape of leaves, color of eyes, number of appendages) and characteristics 
that are affected by the climate or environment (e.g., browning of leaves due to too much sun, 
language spoken). 
 
6. Give examples of how inherited characteristics may change over time as adaptations to 
changes in the environment that enable organisms to survive, e.g., shape of beak or feet, 
placement of eyes on head, length of neck, shape of teeth, color. 
 
7. Give examples of how changes in the environment (drought, cold) have caused some plants 
and animals to die or move to new locations (migration).  
 
8. Describe how organisms meet some of their needs in an environment by using behaviors 
(patterns of activities) in response to information (stimuli) received from the environment. 
Recognize that some animal behaviors are instinctive (e.g., turtles burying their eggs), and 
others are learned (e.g., humans building fires for warmth, chimpanzees learning how to use 
tools).  
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9. Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their 
roots grow downward in response to gravity. Recognize that many plants and animals can 
survive harsh environments because of seasonal behaviors, e.g., in winter, some trees shed 
leaves, some animals hibernate, and other animals migrate.  
 
10. Give examples of how organisms can cause changes in their environment to ensure survival. 
Explain how some of these changes may affect the ecosystem.  
 
11. Describe how energy derived from the sun is used by plants to produce sugars 
(photosynthesis) and is transferred within a food chain from producers (plants) to consumers to 
decomposers.  
 
 
Physical Sciences (Chemistry and Physics), Grades PreK–2  
 
1. Sort objects by observable properties such as size, shape, color, weight, and texture. 
 
2. Identify objects and materials as solid, liquid, or gas. Recognize that solids have a definite 
shape and that liquids and gases take the shape of their container. 
 
3. Describe the various ways that objects can move, such as in a straight line, zigzag, back-and-
forth, round-and-round, fast, and slow. 
 
4. Demonstrate that the way to change the motion of an object is to apply a force (give it a 
push or a pull). The greater the force, the greater the change in the motion of the object. 
 
5. Recognize that under some conditions, objects can be balanced. 
 
 
Physical Sciences (Chemistry and Physics), Grades 3–5  
 
1. Differentiate between properties of objects (e.g., size, shape, weight) and properties of 
materials (e.g., color, texture, hardness). 
 
2. Compare and contrast solids, liquids, and gases based on the basic properties of each of 
these states of matter. 
 
3. Describe how water can be changed from one state to another by adding or taking away 
heat. 
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4. Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize 
that energy is the ability to cause motion or create change. 
 
5. Give examples of how energy can be transferred from one form to another. 
 
6. Recognize that electricity in circuits requires a complete loop through which an electrical 
current can pass, and that electricity can produce light, heat, and sound. 
 
7. Identify and classify objects and materials that conduct electricity and objects and materials 
that are insulators of electricity. 
 
8. Explain how electromagnets can be made, and give examples of how they can be used. 
 
9. Recognize that magnets have poles that repel and attract each other. 
 
10. Identify and classify objects and materials that a magnet will attract and objects and 
materials that a magnet will not attract. 
 
11. Recognize that sound is produced by vibrating objects and requires a medium through 
which to travel. Relate the rate of vibration to the pitch of the sound. 
 
12. Recognize that light travels in a straight line until it strikes an object or travels from one 
medium to another, and that light can be reflected, refracted, and absorbed. 
 
 
Technology/Engineering, Grades PreK–2  
 
1.1 Identify and describe characteristics of natural materials (e.g., wood, cotton, fur, wool) and 
human-made materials (e.g., plastic, Styrofoam). 
 
1.2 Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) 
and human-made materials (e.g., plastic, Styrofoam). 
 
1.3 Identify and describe the safe and proper use of tools and materials (e.g., glue, scissors, 
tape, ruler, paper, toothpicks, straws, spools) to construct simple structures. 
 
2.1 Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, 
lever. 
 
2.2 Describe how human beings use parts of the body as tools (e.g., teeth for cutting, hands for 
grasping and catching), and compare their use with the ways in which animals use those parts 
of their bodies. 
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Technology/Engineering, Grades 3–5  
 
1.1 Identify materials used to accomplish a design task based on a specific property, e.g., 
strength, hardness, and flexibility. 
 
1.2 Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, 
tape measure, screws, nails, and other mechanical fasteners) to construct a given prototype 
safely. 
 
1.3 Identify and explain the difference between simple and complex machines, e.g., hand can 
opener that includes multiple gears, wheel, wedge, gear, and lever. 
 
2.1 Identify a problem that reflects the need for shelter, storage, or convenience. 
 
2.2 Describe different ways in which a problem can be represented, e.g., sketches, diagrams, 
graphic organizers, and lists. 
 
2.3 Identify relevant design features (e.g., size, shape, weight) for building a prototype of a 
solution to a given problem. 
 
2.4 Compare natural systems with mechanical systems that are designed to serve similar 
purposes, e.g., a bird’s wings as compared to an airplane’s wings. 
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Appendix D: Problem template 
This problem-creating template was used as an outline for how we were to write and store each 
problem. This template includes a list of everything a problem must have to be complete, the naming 
convention for the problems, and how the problems would be stored. 
Problems must… 
• Cover one specific and identifiable math and/or science standard from the current 
Massachusetts curriculum framework. http://www.doe.mass.edu/frameworks/current.html 
• Pose the question in a scientific or technological context 
• Have a clear solution accompanying the problem and explaining what content objectives are 
covered 
• Have been checked by all three group members for wording, correctness of method, correct 
answer and template requirements 
• Consist of two documents, one for the solution and one for the problem 
• Have the standard code at the top of the document. (E.g. 3.M.4, third grade measurement 
standard 4) 
Naming convention 
Strand_grade level_standard_problem or solution_status code 
The status code consists of three bits.  Each bit represents the approval of a group member.  The bits are 
0 to start, and are changed to 1 once the document has been approved.  The first bit is for Kyle’s 
approval, the second for Jake’s, and the third for Kim’s. 
Example: A problem solution covering fifth grade measurement standard 3 that has been approved by 
Kyle and Jake should be named: M_5_3_S_110.doc(x) 
Once Kim reviews and approves the document, she will rename it to: M_5_3_S_111.doc(x) 
File Organization 
A shared folder will have five subfolders, one for each strand.  The problems and solutions should be 
saved in the shared space in the subfolder for their strand. 
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Appendix E: Problem review checklist 
The questions in this checklist were used to ensure the quality of our problems. Every question was 
asked of every problem, if the problem did not answer every question with a yes, then we altered the 
problem accordingly. This was to be used as an extension of the initial problem template in Appendix B. 
Problem Review Checklist 
• Does the problem test the math standard? 
• Is the science standard relevant to the problem? 
• Is the problem formatted correctly? 
• Are the spelling and grammar correct? 
• Are graphs exact? 
Solution Review Checklist 
• Is the solution formatted correctly? 
• Are the spelling and grammar correct? 
• Are graphs exact? 
• Does the solution follow the method outlined in the math standard? 
• Is the solution clear on how to solve the problem mathematically? 
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Appendix F: Sample problem set and 
questionnaire 
This problem set was sent out to teachers prior to the creation of the full problem set. We received 
comments on these problems and instituted any changes into the remainder of the total problem set. 
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Problem 1 
 
The concrete foundation of a wall needs to be 1' longer then the wall that it will support. The crew has 
already poured 12’7” of a foundation. If the wall is to be 15’ 65
8
” long, how long should they make the 
additional form to make the wall the right length? 
 
You might want to remember 1ft = 12inch 
A) 3’115
8
” 
B) 2’65
8
” 
C) 3’65
8
” 
D) 2’115
8
 
 
4.N.18 
Use concrete objects and visual models to add and subtract common fractions. 
 
Technology/Engineering, Grades 6-8, Standard 5.1 
Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How well do you think the science in this question matches this science standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of  the content in this science standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments  
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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Solution to Problem 1 
 
Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.  
 
Since the wall needs to be 15’65
8
”, the foundation needs to be 1' longer, or 16’65
8
”, 
 
To make the subtraction easier convert one foot into inches which makes the length of the foundation : 
 16’6 5
8
” =  15’18 5
8
”  (Use 1ft = 12 inch) 
Using this length you can subtract the length of the additional form by subtracting the length already 
laid from the length above.  15’18 5
8
” –  12’7” =  3’11 5
8
”  
 
Answer: A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.N.18 
Use concrete objects and visual models to add and subtract common fractions. 
 
Technology/Engineering, Grades 6-8, Standard 5.1 
Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.  
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Problem 2 
Often we need to send personal or financial information to other parties over the internet.  Large prime 
numbers are regularly used to encrypt and decrypt sensitive data that travels over the internet. Which 
of the following numbers is the largest prime number? 
A) 84642 
B) 3715 
C) 3351 
D) 4451 
 
6.N.8  
Apply number theory concepts–including prime and composite numbers, prime factorization, greatest 
common factor, least common multiple, and divisibility rules for 2, 3, 4, 5, 6, 9, and 10–to the solution of 
problems.  
 
Technology/Engineering, Grades 6-8, Standard 3.1 
Identify and explain the components of a communication system, i.e., source, encoder, transmitter, 
receiver, decoder, storage, retrieval, and destination.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How well do you think the science in this question matches this science standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of  the content in this science standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments  
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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Solution to Problem 2 
 
It is not expected that test taker know how to prove that a number is prime, but the test taker should be 
able to determine what numbers are not prime. By process of elimination, this problem is solvable if this 
standard is understood thoroughly. 
 
84642 is an even number, so it is not prime. 
 
3715 ends in a 5, so it is divisible by 5, and therefore is not prime. 
 
The digits in 3351 sum up to 12, (3+3+5+1).  Since 12 is a multiple of 3, this number is not prime. 
 
This leaves 4451 as the only prime number. 
 
Answer: D 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.N.8  
Apply number theory concepts–including prime and composite numbers, prime factorization, greatest 
common factor, least common multiple, and divisibility rules for 2, 3, 4, 5, 6, 9, and 10–to the solution of 
problems.  
 
Technology/Engineering, Grades 6-8, Standard 3.1 
Identify and explain the components of a communication system, i.e., source, encoder, transmitter, 
receiver, decoder, storage, retrieval, and destination.  
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Problem 3 
 
The formula for the circumference of a circle is 2πr.  If the Earth’s orbit around the sun is an 
approximate circle, and the earth is 93 million miles from the sun, approximately how many miles does 
the earth travel in one year? 
A) 186 million 
B) 584 million 
C) 292 million 
D) 600 million 
 
 
5.P.2 
Replace variables with given values and evaluate/simplify, e.g., 2() + 3 when = 4. 
 
Earth and Space Science, Grades 3-5, Standard 14 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How well do you think the science in this question matches this science standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of  the content in this science standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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Solution to Problem 3 
 
The formula for the circumference of a circle is given as 2πr. 
 
The radius in this equation is the distance from the Sun to the Earth, which is given as approximately 93 
million miles. 
 
To find the circumference, simply plug in 93,000,000 for r. 
 2 ∗  𝜋 ∗  93,000,000 𝑚𝑖𝑙𝑒𝑠 =  584,336,234 𝑚𝑖𝑙𝑒𝑠 
 
Answer: B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.P.2 
Replace variables with given values and evaluate/simplify, e.g., 2() + 3 when = 4. 
 
Earth and Space Science, Grades 3-5, Standard 14 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky.  
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Problem 4 
A plane takes 6 hours and 30 minutes to fly from Los Angeles to Hawaii, and 5 hours and 30 minutes to 
return. The wind speed is constant at 45 miles per hour, from Hawaii to Los Angeles, on both flights. 
What is the plane’s speed on the return trip from Hawaii to Los Angeles? 
Remember speed = distance / time  
A) 585 mph  
B) 540 mph 
C) 520 mph 
D) 495 mph 
 
 
 
 
 
 
 
 
6.P.2 
 Replace variables with given values and evaluate/simplify, e.g., 2() + 3 when  = 4.   
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
xxxiv  
Solution to Problem 4 
 
Using S (speed) = D (distance) / T (time) 
Therefore, 
 𝐷 =  𝑇 𝑥 𝑆 
Let,        D1 = From Los Angeles to Hawaii which is different direction  
D2 = From Hawaii to Los Angeles 
T1 = 6.5 hrs 
T2 = 5.5 hrs 
 S1 = Wind speed + Air plane speed from Los Angeles to Hawaii                
 S2 = Wind speed + Air Plane speed from Hawaii to Los Angeles 
X = speed of airplane  
Since wind speed is 45 miles per hour and from Hawaii to Los Angeles, D1 has different direction (-) and 
D2 has same direction (+) 
Thus, 𝑆1 = 𝑋 − 45,   𝑆2 = 𝑋 + 45 
𝐷1 =  𝑇1 𝑥 𝑆1 =  6.5ℎ𝑟𝑠 (𝑋 –  45𝑚𝑖𝑙𝑒𝑠/ℎ𝑟𝑠)  
𝐷2 = 𝑇2 𝑋 𝑆2 =  5.5ℎ𝑟𝑠 (𝑋 +  45𝑚𝑖𝑙𝑒𝑠/ℎ𝑟𝑠)  
Since both flights travel the same distance, D1 = D2 6.5ℎ𝑟𝑠 (𝑋 –  45𝑚𝑖𝑙𝑒𝑠/ℎ𝑟𝑠)  =  5.5ℎ𝑟𝑠 (𝑋 +  45𝑚𝑖𝑙𝑒𝑠/ℎ𝑟𝑠)  
𝑋 =  (6.5 ℎ𝑟𝑠 𝑥 45𝑚𝑖𝑙𝑒𝑠/ℎ𝑟𝑠 +  5.5ℎ𝑟𝑠 𝑥 45𝑚𝑖𝑙𝑒𝑠/ℎ𝑟𝑠) / (6.5ℎ𝑟𝑠 −  5.5ℎ𝑟𝑠)  
𝑋 =  540 𝑚𝑖𝑙𝑒𝑠/ℎ𝑟𝑠 = 540 𝑚𝑝ℎ  
Answer: B 
 
 
 
 
 
6.P.2 
 Replace variables with given values and evaluate/simplify, e.g., 2() + 3 when  = 4.   
xxxv  
Problem 5 
 
Sound is a result of vibrations in the air.  These vibrations are 
measured in vibrations per second, or hertz (Hz).  Here is a 
table of pitch frequencies.  
 
Using the table, find the best approximation for frequency 
corresponding to the pitch E. 
A) 325 Hz 
B) 326 Hz 
C) 328 Hz 
D) 330 Hz 
 
6.P.4 
Represent real situations and mathematical relationships with concrete models, tables, graphs, and 
rules in words and with symbols, e.g., input-output tables. 
 
Physical Sciences, Grade 3-5, Standard 11 
Recognize that sound is produced by vibrating objects and requires a medium through which to travel. 
Relate the rate of vibration to the pitch of the sound.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How well do you think the science in this question matches this science standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of  the content in this science standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments  
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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Solution to Problem 5 
If you subtract each pitch frequency from the frequency immediately less than it, you will see that the 
difference between each pitches’ frequency is 16 Hz. 310 − 294 = 16 𝐻𝑧  294 − 278 = 16 𝐻𝑧  
Etc… 
Therefore, the frequency for E is the frequency the frequency of D#, 310 Hz, plus 16 Hz. 310 + 16 =  326 𝐻𝑧  
Answer: B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.P.4 
Represent real situations and mathematical relationships with concrete models, tables, graphs, and 
rules in words and with symbols, e.g., input-output tables. 
 
Physical Sciences, Grade 3-5, Standard 11 
Recognize that sound is produced by vibrating objects and requires a medium through which to travel. 
Relate the rate of vibration to the pitch of the sound.  
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Problem 6 
A laser is pointed down at a mirrored table. The laser reflects off the surface of the table at a 30° angle. 
What kind of angle is the angle θ? 
 
 
 
 
A) Acute 
B) Right 
C) Obtuse 
D) Straight 
4.G.4 
Identify angles as acute, right, or obtuse. 
 
Physical Sciences, Grades 3-5, Standard 12 
Recognize that light travels in a straight line until it strikes an object or travels from one medium to 
another, and that light can be reflected, refracted, and absorbed.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How well do you think the science in this question matches this science standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of  the content in this science standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
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Solution to Problem 6 
The surface of the table is a straight angle, which is 180°. 
To find θ, subtract the two acute angles formed between the table and the laser from 180°. 
The angle between the laser and the table is 30°. When the laser reflects of the table, it creates another 
30° angle. Thus, we have: 
 180° − 30° − 30° = 120° 
Since 120° is between 90° and 180°, it is obtuse 
Answer: C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.G.4 
Identify angles as acute, right, or obtuse. 
 
Physical Sciences, Grades 3-5, Standard 12 
Recognize that light travels in a straight line until it strikes an object or travels from one medium to 
another, and that light can be reflected, refracted, and absorbed.  
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Problem 7  
 
You wish to back up all of your computer’s documents to a small flash drive. Your computer tells you 
that the folder containing your work is 2013574538 bytes. If there are 1024 bytes in a kilobyte, 1024 
kilobytes in a megabyte, and 1024 megabytes in a gigabyte, what is the smallest flash drive that can hold 
all of your files?  
 
A) 4gb  
B) 2gb  
C) 1gb  
D) 512mb  
 
 
 
 
 
 
 
 
5.M.3  
Solve problems involving simple unit conversions within a system of measurement.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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Solution to Problem 7 
 
To convert from bytes to gigabytes, first convert bytes to kilobytes, then kilobytes to megabytes, and 
finally, megabytes to gigabytes. 
 
Since there are 1024 bytes in a kilobyte, we can multiply by the conversion factor 1kb
1024b
 to convert bytes 
to kilobytes. Keep in mind, this conversion factor equals 1. 
 2013574538b ∗ 1kb1024b ≈ 1966381kb 
 
Repeat this step for kilobytes to megabytes, and megabytes to gigabyes. 
 1966381kb ∗ 1mb1024kb ∗ 1gb1024mb ≈ 1.86gb 
 
Since the size of your files is 1.86gb the smallest flash drive that can hold all of the files is the 2gb flash 
drive. 
 
Answer: B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.M.3  
Solve problems involving simple unit conversions within a system of measurement.  
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Problem 8 
The surface area of a cube fish tank is 5400𝑐𝑚2.  The water level in the tank is 20cm high.  Adding 
pebbles to the bottom of the tank causes the water level to rise 5cm.  What is the volume of pebbles? 
 
 
 
 
 A) 1200𝑐𝑚3 B) 2000𝑐𝑚3 C) 3600𝑐𝑚3 D) 4500𝑐𝑚3 
 
 
. 
 
 
6.M.6 
Find volumes and surface areas of rectangular prisms.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments  
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
5cm 
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Solution to Problem 8 
 
Since height, width and length are equal in a cube, we can label the length of every side as the variable 
s. 
𝑠 =  𝐻 =  𝑊 =  𝐿 
We are given the surface area of the tank, so we know that 
𝑆𝐴 = 6𝑠2 5400𝑐𝑚2 = 6𝑠2 
Now solve for s 
 𝑠 = �5400𝑐𝑚2
6
= 30𝑐𝑚 
Now that we know the length of a side in the cube, we can solve for the volume of the water, which is a 
rectangular prism with width 30cm, depth 30cm, and height 20cm. The volume of the water without the 
pebbles is; 
𝑉 = 30𝑐𝑚 ∗ 30𝑐𝑚 ∗ 20𝑐𝑚 = 18000𝑐𝑚3 
Adding the pebbles to the water causes a change in height of 5 cm, so the height is now 25cm. 
𝑉 = 30𝑐𝑚 ∗ 30𝑐𝑚 ∗ 25𝑐𝑚 = 22500𝑐𝑚3 
Volume of water = W × L × Hwater = 30 x 30 × 20 = 18000𝑐𝑚3 
Adding the pebbles to the water causes a change in height of 5 cm, therefore Hwater+pebble = 25cm 
Volume of water + pebble = W × L × Hwater+pebble = 30 × 30 × 25 = 22500𝑐𝑚3 
Volume of pebble = volume of water + pebble – volume of water = 22500𝑐𝑚3- 18000𝑐𝑚3= 4500𝑐𝑚3 
Answer: D 
 
 
 
 
 
6.M.6 
Find volumes and surface areas of rectangular prisms.  
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Problem 9 
 
The diagram below shows five bowling balls. The average mass of the five balls is 6kg.  
 
Find the mass of ball D. 
 
 
 
A) 5 kg 
B) 6 kg 
C) 7 kg 
D) 8 kg 
 
 
 
 
 
 
 
 
 
 
6.D.1 
Describe and compare data sets using the concepts of median, mean, mode, maximum and minimum, 
and range.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
3 kg 5  6    D 9 kg 
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Solution to Problem 9 
 
The average mass of the bowling balls is found by adding all of the masses together and dividing by the 
number of balls. 
 
Sum up all the masses. 
 3𝑘𝑔 + 5𝑘𝑔 + 6𝑘𝑔 + 𝐷 + 9𝑘𝑔 = 23𝑘𝑔 + 𝐷 
Divide this by the number of balls 
 23𝑘𝑔+𝐷
5
= 6𝑘𝑔 
Now solve for D 
 23 + 𝐷 = 30 
𝐷 = 7𝑘𝑔 
Answer: C 
 
 
 
 
 
 
 
 
 
 
 
  
6.D.1 
Describe and compare data sets using the concepts of median, mean, mode, maximum and minimum, 
and range. 
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Problem 10 
 
Try to bend your thumb backwards at the joint. Some people can form at least a 45 degree angle, which 
is called a “hitchhiker’s thumb.” Other people have straight thumbs which do not bend in this way. If 
both parents have a 50% chance of passing the hitchhiker’s thumb gene on, what is the probability that 
the child will be born with the hitchhiker’s thumb gene. 
 
Keep in mind; the child must receive this gene from both its mother and father in order to be born with 
this gene. 
 
A) .125 
B) .25 
C) .5 
D) 1 
 
6.D.4 
Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a die) and test the 
predictions. Use appropriate ratios between 0 and 1 to represent the probability of the outcome and 
associate the probability with the likelihood of the event.  
 
Life Science, Grades 6-8, standard 8 
Recognize that hereditary information is contained in genes located in the chromosomes of each cell. A 
human cell contains about 30,000 different genes on 23 different chromosomes.  
 
How well do you think the math in this question matches this math standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of the content in this math standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How well do you think the science in this question matches this science standard? 
 
not well     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very well 
 
How accurately does this problem assess knowledge of  the content in this science standard? 
 
not accurately     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very accurately 
 
How appropriate is the language used in the problem for elementary school teachers? 
 
not appropriate     1  ◻     2  ◻     3  ◻     4  ◻     5  ◻     very appropriate 
 
Additional comments  
_____________________________________________________________________________________
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
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Solution to Problem 10 
 
The probability of two mutually exclusive events is the product of their individual probabilities. 
 
There is a .5 probability that the father will pass this gene on, and a .5 probability that the mother will 
pass this gene on.  The probability that both of these events will occur is the product of their 
probabilities. 
 
 . 5 ∗ .5 = .25 
 
Answer: B 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
6.D.4 
Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a die) and test the 
predictions. Use appropriate ratios between 0 and 1 to represent the probability of the outcome and 
associate the probability with the likelihood of the event.  
 
Life Science, Grades 6-8, standard 8 
Recognize that hereditary information is contained in genes located in the chromosomes of each cell. A 
human cell contains about 30,000 different genes on 23 different chromosomes.  
 
xlvii  
Appendix G: Letters 
These are the letters that were sent out with our sample problem set. . The first letter is the letter that 
accompanied the problem set and provides information on our project and what we are looking for in 
their feedback. The second letter is to Superintends of schools, asking that they encourage their 
elementary school teachers participate in our research. 
 
Dear Teacher, 
I am writing on behalf of the Math Support for Elementary School Teachers project team 
at Worcester Polytechnic Institute. This team has been formed to fulfill the 
Interdisciplinary Qualifying Project graduation requirement at WPI. 
We are working under the guidance of Martha Cyr and Sue Sontgerath to develop a 
mathematics problem set to be used in a professional development course for 
elementary school teachers.  Martha and Sue have proposed a grant entitled, 
Developing a Fundamentals Review Course in Mathematics for Elementary Educators, 
where our mathematics problem set will be implemented. 
 
One of the goals of this project is to incorporate elementary science and technology 
standards into the math problems. Having created a sample set of problems, we are 
seeking feedback from elementary school teachers on how well the problems cover the 
standards described in the state’s curriculum frameworks. 
We are asking for your help in reviewing the adequacy of our problem set. There are 
(10) problems, with five short feedback questions per problem that we would like you to 
complete on your own time. We ask that you try the problems, answer the feedback 
questions, and fax or mail back your form to the Sue at the address above. Your 
feedback will help us improve our problems. In order to incorporate your feedback, we 
ask that you complete and return the form no later than the 26th of October. 
Thank you for your time, and feel free to respond with any questions. 
Sincerely, 
The Math Support for Elementary School Teachers IQP team 
Jake Todaro, James Harvell, JungMi Kim 
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Dear _______ 
This letter is written on behalf of the Math Support for Elementary School Teachers 
project team at Worcester Polytechnic Institute. This team has been formed to fulfill the 
Interdisciplinary Qualifying Project graduation requirement at WPI. 
We are working under the guidance of Martha Cyr and Sue Sontgerath to develop a 
mathematics problem set to be used in a professional development course for 
elementary school teachers.  Martha and Sue have applied for federal grant funding to 
develop a fundamentals review course for elementary educators. Our mathematics 
problem set will be implemented as part of the curriculum in this review course. 
One of the goals of this project is to incorporate elementary science and technology 
standards into the problems. Having created a sample set of problems, we are seeking 
feedback from elementary school teachers on how well the problems cover the 
standards described in the state’s curriculum frameworks. 
We are asking your permission to distribute this sample set of problems to your 
elementary school teachers.  There are (12) problems, with two to five short feedback 
questions per problem that the teachers would complete on their own time. We ask 
that the teachers try the problems, answer the feedback questions, and fax or mail back 
their form (depending on the school, we can have them leave their form in the office 
and we can collect them). 
The feedback we receive will help us improve our problems and ultimately improve 
teacher's understanding of fundamental mathematics. 
We have attached the problems that we wish to distribute. We ask that you forward this 
to the elementary teachers in your schools, or, if you wish, we can provide hard copies 
and bring them to the schools ourselves. 
In order to incorporate the teacher’s feedback, we ask that they complete and return 
the form by fax or mail no later than the 26th of October. 
Thank you for your time, and feel free to respond with any questions. 
Sincerely, 
The Math Support for Elementary School Teachers IQP team 
Jake Todaro, James Harvell, JungMi Kim 
 
xlix  
Appendix H: Feedback results  
We asked the following questions at the end of each problem in the sample problem set. Each question 
was answered on a scale of 1-5. 
Questionnaire 
Question 1: How well do you think the math in this question matches the math standard? 
Question 2: How accurately does this problem assess knowledge of the content in this math standard? 
Question 3: How well do you think the science in this question matches this science standard? 
Question 4: How accurately does this problem assess knowledge of the content in this science standard? 
Question 5: How appropriate is the language used in the problem for elementary school teachers? 
The average of the teacher responses are compiled in the table below. 
 Question 1 Question 2 Question 3 Question 4 Question 5 
Problem 1 3.5 4.5 2.33 2.67 4.67 
Problem 2 2.6 2.6 2.67 2 5 
Problem 3 5 5 3.67 2.67 5 
Problem 4 2.67 3 N/A N/A 4 
Problem 5 5 5 4.67 2.67 5 
Problem 6 4.67 5 4.67 2.33 4.67 
Problem 7 3.67 4.33 N/A N/A 5 
Problem 8 4.83 5 N/A N/A 4.67 
Problem 9 5 5 N/A N/A 5 
Problem 10 3.5 4 3.33 2.67 4.33 
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Appendix I: Massachusetts Curriculum 
Frameworks standards covered  
Here is a list of all of the standards listed in the state's curriculum frameworks. The standards that were 
covered in the problem set have a check mark next to them. 
Data Analysis, Statistics, and Probability 
 
Geometry 
 
Measurement  
 
li  
Number Sense and Operations 
 
Patterns, Relations, and Algebra 
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Appendix J: Problems and Solutions 
This is the final problem set produced by this IQP team. There are 120 problems with solutions. 
There are 55 Number Sense and Operations Problems, 29 Patterns, Relations, and Algebra 
problems, 12 Geometry problems, 12 Measurement problems, and 12 Data Analysis, Statistics, 
and Probability problems. 
 
2.D.2 Organize, classify, represent, and interpret data using tallies, charts, tables, bar graphs, 
pictographs, and Venn diagrams; interpret the representations. 
 
Physical Sciences (Chemistry and Physics), Grades 3–5, Standard 10 
Identify and classify objects and materials that a magnet will attract and objects and materials that a 
magnet will not attract. 
 
You want to buy a refrigerator magnet to collect coupons on your refrigerator. Four different magnets 
(A-D) can hold a different number of papers on a refrigerator. The number of papers that each magnet 
can hold is shown in the graph below. 
 
 
If you want a refrigerator magnet that can hold more than 7 papers, which magnet should you buy? 
A) Magnet A 
B) Magnet B 
C) Magnet C 
D) Magnet D 
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2.D.2 Organize, classify, represent, and interpret data using tallies, charts, tables, bar graphs, 
pictographs, and Venn diagrams; interpret the representations. 
 
Physical Sciences (Chemistry and Physics), Grades 3–5, Standard 10 
Identify and classify objects and materials that a magnet will attract and objects and materials that a 
magnet will not attract. 
 
You want to buy a refrigerator magnet to collect coupons on your refrigerator. Four different magnets 
(A-D) can hold a different number of papers on a refrigerator. The number of papers that each magnet 
can hold is shown in the graph below. 
 
 
If you want a refrigerator magnet that can hold more than 7 papers, which magnet should you buy? 
Solution 
See the chart above. Magnet B is the only magnet that can hold more than 7 sheets of paper. Therefore, 
magnet B is the magnet you want to buy. 
Answer: B 
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3.D.2 Match representations of a data set in the forms of tables, line plots, pictographs, tallies, or bar 
graphs with the actual data set. 
 
Life Science (Biology) Grades 3–5 Standard 1, 
Classify plants and animals according to the physical characteristics that they share. 
 
Given the table below of animals and their diets determine which one of the graphs accurately 
represents the table. 
Omnivore Herbivore Carnivore
bears giraffe lion
pig zebra tiger
chimpanzee rabbit cheetah
mouse cow crocodile
chicken panda bear fox
people deer polar bear
horse shark
sheep whale
hawk  
A)    B)   
C)    D)   
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3.D.2 Match representations of a data set in the forms of tables, line plots, pictographs, tallies, or bar 
graphs with the actual data set. 
 
Life Science (Biology) Grades 3–5 Standard 1, 
Classify plants and animals according to the physical characteristics that they share. 
 
Given the table below of animals and their diets determine which one of the graphs accurately 
represents the table. 
Omnivore Herbivore Carnivore
bears giraffe lion
pig zebra tiger
chimpanzee rabbit cheetah
mouse cow crocodile
chicken panda bear fox
people deer polar bear
horse shark
sheep whale
hawk  
Solution 
From the table we can see that there are 6 omnivores, 8 herbivores, and 9 carnivores. We see that every 
graph in B, C, and D shows one of the groups with more than 10 entries, therefore, answer A is the only 
acceptable answer. 
Answer A. 
3.D.3 Construct and draw conclusions from representations of data sets in the forms of tables, line plots, 
pictographs, tallies, and bar graphs. 
 
Earth and Space Science, Grades 3–5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and 
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.  
 
Zoo employees can often predict imminent earthquakes by observing different animals’ behavior. Many 
animals can detect low magnitude earthquakes, and since all earthquakes start small and grow larger in 
magnitude, some animals can feel earthquakes before humans can. Below is a chart of animals and the 
lowest magnitude earthquakes they can detect.  
 
Animal Lowest magnitude earthquake detectable (ML) 
Human 3 
Tiger 1.9 
Chimpanzee 2.5 
Dolphin 1.1 
 
What animal will be the first to display unusual behavior in the event of an earthquake? 
 
A) Human 
B) Tiger 
C) Chimpanzee 
D) Dolphin 
3.D.3 Construct and draw conclusions from representations of data sets in the forms of tables, line plots, 
pictographs, tallies, and bar graphs. 
 
Earth and Space Science, Grades 3–5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and 
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.  
 
Zoo employees can often predict imminent earthquakes by observing different animals’ behavior. Many 
animals can detect low magnitude earthquakes, and since all earthquakes start small and grow larger in 
magnitude, some animals can feel earthquakes before humans can. Below is a chart of animals and the 
lowest magnitude earthquakes they can detect.  
 
Animal Lowest magnitude earthquake detectable (ML) 
Human 3 
Tiger 1.9 
Chimpanzee 2.5 
Dolphin 1.1 
 
What animal will be the first to display unusual behavior in the event of an earthquake? 
 
Solution 
 
We are looking for what animal will be able to detect the earthquake first. Looking at the chart, we can 
see that Dolphins can detect lower magnitude earthquakes than the other animals in the chart, so they 
will be the first to exhibit unusual behavior in the event of an earthquake. 
 
Answer: D 
  
4.D.2 Match representations of a data set such as lists, tables, or graphs (including circle graphs) with 
the actual set of data. 
 
Life Science (Biology), Grades PreK–2, Standard 1 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water. 
 
 A fast food restaurant health inspector takes samples from a countertop every hour. He finds that the 
amount of bacteria on a countertop doubles every hour, as shown in the following table. 
 
Hour  Number of bacteria  
1 2 
2 4 
3 8 
4 16 
 
Which graph represents the data collected by the health inspector? 
 
A)                                                                                  B)          
                                                                  
 
      C)                                                                                       D) 
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4.D.2 Match representations of a data set such as lists, tables, or graphs (including circle graphs) with 
the actual set of data. 
 
Life Science (Biology), Grades PreK–2, Standard 1 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water. 
 
 A fast food restaurant health inspector takes samples from a countertop every hour. He finds that the 
amount of bacteria on a countertop doubles every hour, as shown in the following table. 
 
Hour Number of bacteria 
1 2 
2 4 
3 8 
4 16 
 
Which graph represents the data collected by the health inspector? 
 
Solution 
 
 To find the graph that matches this data, plot the four points given and see what graph contains all four 
points.                                                                                        
                                              
We can see that the correct graph is graph A. 
Answer: A                   
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4.D.3 Construct, draw conclusions, and make predictions from various representations of data sets, 
including tables, bar graphs, pictographs, line graphs, line plots, and tallies 
 
Earth and Space Science, Grades 3–5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time.  
 
It is the weekend of Independence Day and you are planning a barbeque for much of your extended 
family. Ideally, the barbeque would be outdoors, but you have to make sure that the heat index is below 
90° so it will be safe for elders and young children to be outdoors. If the forecast predicts high 
temperatures of 80°, what is the highest the relative humidity can be before the heat index reaches 90°? 
 
Air temp (°F) Relative Humidity (%) 
50 60 70 80 90 100 
90 96 100 106 113 122 131 
85 88 90 93 97 102 108 
80 80 82 84 86 88 90 
75 75 76 77 78 79 80 
70 69 70 70 71 71 72 
 
A) 70% 
B) 80% 
C) 90% 
D) 100% 
 
 
 
4.D.3 Construct, draw conclusions, and make predictions from various representations of data sets, 
including tables, bar graphs, pictographs, line graphs, line plots, and tallies 
 
Earth and Space Science, Grades 3–5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time.  
 
It is the weekend of Independence Day and you are planning a barbeque for much of your extended 
family. Ideally, the barbeque would be outdoors, but you have to make sure that the heat index is below 
90° so it will be safe for elders and young children to be outdoors. If the forecast predicts high 
temperatures of 80°, what is the highest the relative humidity can be before the heat index reaches 90°? 
 
Air temp (°F) Relative Humidity (%) 
50 60 70 80 90 100 
90 96 100 106 113 122 131 
85 88 90 93 97 102 108 
80 80 82 84 86 88 90 
75 75 76 77 78 79 80 
70 69 70 70 71 71 72 
 
Solution 
 
Since we know that the temperature will be 80°, we should look only at the part of the table that 
represents heat index values at 80° 
 
Air temp (°F) Relative Humidity (%) 
50 60 70 80 90 100 
90 96 100 106 113 122 131 
85 88 90 93 97 102 108 
80 80 82 84 86 88 90 
75 75 76 77 78 79 80 
70 69 70 70 71 71 72 
 
The yellow values are the only values that we need to look at. We want to find the highest relative 
humidity level that will yield a heat index below 90°. Of the yellow values, 88° is the highest heat index 
value that is below 90°, so the relative humidity level that corresponds to 88° is the answer. 
 
Air temp (°F) Relative Humidity (%) 
50 60 70 80 90 100 
90 96 100 106 113 122 131 
85 88 90 93 97 102 108 
80 80 82 84 86 88 90 
75 75 76 77 78 79 80 
70 69 70 70 71 71 72 
 
Answer: C 
4.D.5 List and count the number of possible combinations of objects from three sets, e.g., how many 
different outfits can one make from a set of three shirts, a set of two skirts, and a set of two hats?  
 
Life Science (Biology), Grades 3–5, Standard 1 
Classify plants and animals according to the physical characteristics that they share. 
 
A bride requests a bouquet of flowers that can have one kind of tulip, one kind of daisy, and one kind 
rose. The flower shop owner has: red, white, and pink roses; yellow, and white daisies; and purple and 
orange tulips. How many different bouquets can the flower shop owner make and still satisfy the bride’s 
conditions? 
 
A) 7 bouquets 
B) 8 bouquets 
C) 10 bouquets 
D) 12 bouquets 
 
4.D.5 List and count the number of possible combinations of objects from three sets, e.g., how many 
different outfits can one make from a set of three shirts, a set of two skirts, and a set of two hats?  
 
Life Science (Biology), Grades 3–5, Standard 1 
Classify plants and animals according to the physical characteristics that they share. 
 
A bride requests a bouquet of flowers that can have one kind of tulip, one kind of daisy, and one kind 
rose. The flower shop owner has: red, white, and pink roses; yellow, and white daisies; and purple and 
orange tulips. How many different bouquets can the flower shop owner make and still satisfy the bride’s 
conditions? 
 
Solution 
 
List all the possible solutions in a tree. Start by listing all three types of roses. Underneath each rose, list 
both kinds of daisy. The tree now represents all the possible combinations of roses and daisies, but we 
still have tulips to consider. Underneath each combination of rose and daisy, list both kinds of tulip. You 
will end up with a tree that looks like this:
 
 
We can see that there are 12 different paths from the top of the tree to the bottom of the tree. This tells 
us that there are 12 different ways that a bouquet can be made with the bride's specifications. 
 
Answer: D 
Red Rose
Yellow Daisy
Purple Tulip
Orange Tulip
White Daisy
Purple Tulip
Orange Tulip
White Rose
Yellow Daisy
Purple Tulip
Orange Tulip
White Daisy
Purple Tulip
Orange Tulip
Pink Rose
Yellow Daisy
Purple Tulip
Orange Tulip
White Daisy
Purple Tulip
Orange Tulip
5.D.1 Given a set of data, find the median, mean, mode, maximum, minimum, and range, and apply to 
solutions of problems. 
 
Life Sciences (Biology) Grades PreK-2, Standard 3 
Recognize that plants and animals have life cycles, and that life cycles vary for different living things. 
 
If, on average, a person reaches his full grown size in 15 years and a Maltese dog reaches its full grown 
size in one year and a person begins to lose its hearing at 64 years old and a Maltese begins to lose its 
hearing at 12 years, on average, one human year correlates to how many “Maltese dog years?” 
A) 7 years 
B) 3.8 years 
C) 20.3 years 
D) 10.2 years 
5.D.1 Given a set of data, find the median, mean, mode, maximum, minimum, and range, and apply to 
solutions of problems. 
 
Life Sciences (Biology) Grades PreK-2, Standard 3 
Recognize that plants and animals have life cycles, and that life cycles vary for different living things. 
 
If, on average, a person reaches his full grown size in 15 years and a Maltese dog reaches its full grown 
size in one year and a person begins to lose its hearing at 64 years old and a Maltese begins to lose its 
hearing at 12 years, on average, one human year correlates to how many “Maltese dog years?” 
Solution 
To determine the average number of years you take the ratio of people years to dog years for time to 
reach full grown size and for the time it takes to begin losing hearing and you get the following equation 15 𝑝𝑒𝑜𝑝𝑙𝑒 𝑦𝑒𝑎𝑟𝑠(1 𝑑𝑜𝑔 𝑦𝑒𝑎𝑟) + 64 𝑝𝑒𝑜𝑝𝑙𝑒 𝑦𝑒𝑎𝑟𝑠12 𝑑𝑜𝑔 𝑦𝑒𝑎𝑟𝑠 = 20.3𝑝𝑒𝑜𝑝𝑙𝑒 𝑦𝑒𝑎𝑟𝑠𝑑𝑜𝑔 𝑦𝑒𝑎𝑟𝑠  
From this you find the average by dividing by the number of ratios, 2, and that will give you the average 
number of people years to dog years for the Maltese breed of dog.  20.32 �𝑝𝑒𝑜𝑝𝑙𝑒 𝑦𝑒𝑎𝑟𝑠𝑑𝑜𝑔 𝑦𝑒𝑎𝑟𝑠 � = 10.2𝑝𝑒𝑜𝑝𝑙𝑒 𝑦𝑒𝑎𝑟𝑠𝑑𝑜𝑔 𝑦𝑒𝑎𝑟𝑠  
Therefore the answer is D. 
 
 A child finds a frog and wants to keep it as a pet. His mother has agreed to let him keep it only if he can 
keep it from croaking too much. She says if he can keep the frog from croaking more than 30 times per 
minute then he can keep the frog. The graph below shows number of frog croaks per minute at different 
temperatures. 
 
What is the highest temperature he can keep the frog’s tank and still keep the frog? 
A) 15 Ԩ 
B) 20 Ԩ 
C) 25 Ԩ 
D) 30 Ԩ 
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5.D.2 Construct and interpret line plots, line graphs, and bar graphs. Interpret and label circle graphs. 
 
Life Science (Biology), Grade 3–5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration). 
 A child finds a frog and wants to keep it as a pet. His mother has agreed to let him keep it only if he can 
keep it from croaking too much. She says if he can keep the frog from croaking more than 30 times per 
minute then he can keep the frog. The graph below shows number of frog croaks per minute at different 
temperatures. 
 
What is the highest temperature he can keep the frog’s tank and still keep the frog? 
Solution 
See the graph.  
When number of frog croaks is 30, temperature is 20 Ԩ 
Answer B 
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5.D.2 Construct and interpret line plots, line graphs, and bar graphs. Interpret and label circle graphs. 
 
Life Science (Biology), Grade 3–5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration). 
5.D.3 Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a number 
cube) and test the predictions. 
 
Earth and Space Science, Grade Pre K–2, Standard 3 
Describe the weather changes from day to day and over the seasons. 
 
The graph below shows the weather for the months from July to October. 
Suppose you pick one day at random during the four months. What is probability of choosing a rainy day?  
 
 
A) 
  
   
 
B) 
  
  
 
C) 
  
  
 
D) 
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5.D.3 Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a number 
cube) and test the predictions. 
 
Earth and Space Science, Grade Pre K–2, Standard 3 
Describe the weather changes from day to day and over the seasons. 
 
The graph below shows the weather for the months from July to October. 
Suppose you pick one day at random during the four months. What is probability of choosing a rainy day?  
 
Solution 
                         
                                  
                                     
  
In this case, event A is Rainy days and total number is total days of four months.   
July is 31 days, August 31 day, September 30 days and October 31 days 
                                                                
Rainy days (A) in July is 8 days, August is 12 days, September 6 days and October 8 days 
                             
                                  
      
       
   
  
   
  
Answer A 
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6.D.1 Describe and compare data sets using the concepts of median, mean, mode, maximum and 
minimum, and range.  
 
Life Science (Biology), Grades 3–5, Standard 3 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
If the average life span of a Labrador retriever is 12.6 years and the average life span of a standard 
poodle is 12.0 years, assuming that their life expectancy genes are passed on equally what is the average 
life span of a Labradoodle? Assume that a Labradoodle is 50% Labrador and 50% Poodle. 
A) 12.3 years 
B) 11 years 
C) 12.4 years 
D) 12.5 years 
 
 
 
 
6.D.1 Describe and compare data sets using the concepts of median, mean, mode, maximum and 
minimum, and range.  
 
Life Science (Biology), Grades 3–5, Standard 3 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death. 
 
If the average life span of a Labrador retriever is 12.6 years and the average life span of a standard 
poodle is 12.0 years, assuming that their life expectancy genes are passed on equally what is the average 
life span of a Labradoodle? Assume that a Labradoodle is 50% Labrador and 50% Poodle. 
Solution 
Given that the average life span of a Labrador is 12.6 years and the average life span of a standard 
poodle is 12.0 years to find the average you add the two together and divide by two. 
                   
 
 
This equation will give you the correct answer of 12.3 years. 
 
                   
 
           
Answer: A 
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6.D.2 Construct and interpret stem-and-leaf plots, line plots, and circle graphs. 

Earth and Space Science, Grades 3-5, Standard 4 
Explain and give examples of the ways in which soil is formed (the weathering of rock by water and wind 
and from the decomposition of plant and animal remains).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This fall you are planning on dumping 50 inches of leaves behind the fence in your back yard. If your 
fence is 36 inches tall, how many weeks will you have to wait before the leaf pile will decay to the same 
height as your fence? 
 
A) 2 weeks 
B) 4 weeks 
C) 6 weeks 
D) 8 weeks 
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6.D.2 Construct and interpret stem-and-leaf plots, line plots, and circle graphs. 

Earth and Space Science, Grades 3-5, Standard 4 
Explain and give examples of the ways in which soil is formed (the weathering of rock by water and wind 
and from the decomposition of plant and animal remains).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This fall you are planning on dumping 50 inches of leaves behind the fence in your back yard. If your 
fence is 36 inches tall, how many weeks will you have to wait before the leaf pile will decay to the same 
height as your fence? 
 
Solution 
 
Find the point on the graph where 
the height of the leaf pile is 
36 inches. Your answer will be 
the x value that corresponds to 
that point. 
 
Answer: B 
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6.D.4 Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a die) and 
test the predictions. Use appropriate ratios between 0 and 1 to represent the probability of the 
outcome and associate the probability with the likelihood of the event.  
 
Life Science, Grades 6-8, standard 8 
Recognize that hereditary information is contained in genes located in the chromosomes of each cell. A 
human cell contains about 30,000 different genes on 23 different chromosomes.  
 
Try to bend your thumb backwards at the joint. Some people can form at least a 45 degree angle, which 
is called a “hitchhiker’s thumb.” Other people have straight thumbs which do not bend in this way. If 
both parents have a 50% chance of passing the hitchhiker’s thumb gene on, what is the probability that 
the child will be born with the hitchhiker’s thumb gene. 
 
Keep in mind; the child must receive this gene from both its mother and father in order to be born with 
this gene. 
 
A) .125 
B) .25 
C) .5 
D) 1 
 
 
 
 
 
6.D.4 Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a die) and 
test the predictions. Use appropriate ratios between 0 and 1 to represent the probability of the 
outcome and associate the probability with the likelihood of the event.  
 
Life Science, Grades 6-8, standard 8 
Recognize that hereditary information is contained in genes located in the chromosomes of each cell. A 
human cell contains about 30,000 different genes on 23 different chromosomes.  
 
Try to bend your thumb backwards at the joint. Some people can form at least a 45 degree angle, which 
is called a “hitchhiker’s thumb.” Other people have straight thumbs which do not bend in this way. If 
both parents have a 50% chance of passing the hitchhiker’s thumb gene on, what is the probability that 
the child will be born with the hitchhiker’s thumb gene. 
 
Keep in mind; the child must receive this gene from both its mother and father in order to be born with 
this gene. 
 
Solution 
 
The probability of two mutually exclusive events is the product of their individual probabilities. 
 
There is a .5 probability that the father will pass this gene on, and a .5 probability that the mother will 
pass this gene on.  The probability that both of these events will occur is the product of their 
probabilities. 
 
 . 5 ∗ .5 = .25 
 
Answer: B 
 
 
 
 
 
 
 
 
 
 
 
3 in 
 3.G.2 Describe, model, draw, compare, and classify two-dimensional shapes, e.g., circles, triangles, and 
quadrilaterals. Identify and describe simple three-dimensional shapes, e.g., cubes, spheres, and 
pyramids.  
 
Life Sciences (Biology) Grades 3-5, Standard 9 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate 
 
 
The figure above shows a plant and how it grows towards sun light. Given the two triangles in the figure, 
and using the stem of the plant as the longest side of each triangle, determine what type of triangles the 
lines form. 
A) Isosceles triangles 
B) Congruent triangles 
C) Obtuse triangles 
D) Similar triangles 
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 3.G.2 Describe, model, draw, compare, and classify two-dimensional shapes, e.g., circles, triangles, and 
quadrilaterals. Identify and describe simple three-dimensional shapes, e.g., cubes, spheres, and 
pyramids.  
 
Life Sciences (Biology) Grades 3-5 Standard  9, 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate 
 
 
The figure above shows a plant and how it grows towards sun light. Given the two triangles in the figure, 
and using the stem of the plant as the longest side of each triangle, determine what type of triangles the 
lines form. 
Solution 
To solve this problem start with the first answer given and check. 
Answer A, there are no two sides of either triangle that are equal, therefore, the triangles are not 
isosceles. 
Answer B, the corresponding sides of the triangles are not equal, therefore, the triangles are not 
congruent. 
Answer C, there are no angles in either triangle greater than 90 degrees, therefore, the triangles are not 
obtuse. 
Answer D, the corresponding sides of the triangles are related by the same ratio, therefore, the triangles 
are similar.  
Answer: D 
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3.G.6 Identify and draw lines of symmetry in two-dimensional shapes.  
 
Life Sciences (Biology) Grades 3-5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration).  
 
When migrating to warmer climates for the winter geese often are found flying in a v-formation. It is an 
effort to conserve energy, since flying in a v is difficult only for the lead bird and provides relief to the 
rest. From the following diagrams determine which one accurately demonstrates the line(s) of 
symmetry formed from flying in this shape. 
A)   
 
 
 
B)   
 
 
 
C)   
 
 
  
D)    
 
3.G.6 Identify and draw lines of symmetry in two-dimensional shapes.  
 
Life Sciences (Biology) Grades 3-5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration).  
 
When migrating to warmer climates for the winter geese often are found 
flying in a v-formation. It is an effort to conserve energy, since flying in a v 
is difficult only for the lead bird and provides relief to the rest. From the 
following diagrams determine which one accurately demonstrates the 
line(s) of symmetry formed from flying in this shape. 
Solution 
For this problem, use the definition of a line of symmetry that a figure is 
symmetric about a line if it can be folded over the line onto itself. From 
this definition it is clear that the line of symmetry given in answer A is not 
an accurate line of symmetry. 
The same can be said for answer B that neither line is an accurate line of 
symmetry since the figure cannot be folded onto itself over either line. 
In answer C the figure can be folded onto itself over the line given, so this 
is an accurate demonstration of a line of symmetry. 
In answer D the figure cannot be folded onto itself over the line shown, 
therefore this is not a line of symmetry for the given figure. 
Answer C. 
4.G.3 Recognize similar figures.  
 
Earth and Space Science, Grades 3–5, Standard 14, 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky. 
 
You want to measure the height of building by using its shadow. At 4:00 pm you observe the shadow to 
be 18 feet long. You stand next to the building and cast a shadow which is 3 feet long. If you are 5 feet 
tall, how tall is the building? 
 
 
 
 
 
                     18 feet                                3 feet 
A) 11 feet 
B) 15 feet  
C) 18 feet  
D) 30 feet 
 
 
 
 
 
  
4.G.3 Recognize similar figures.  
 
Earth and Space Science, Grades 3–5, Standard 14, 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky. 
 
You want to measure the height of building by using its shadow. At 4:00 pm you observe the shadow to 
be 18 feet long. You stand next to the building and cast a shadow which is 3 feet long. If you are 5 feet 
tall, how tall is the building? 
 
 
 
 
 
                     18 feet                                3 feet 
Solution  
To find the height of building, you need to recognize the two similar figures and find the relationship 
between the height of an object and the length of its shadows. We know that the height of an object 
divided by the length of its shadow will be the same for all objects.  
              
       
 
      
      
 
 
Now cross multiply and solve the equation. 
                                     
                       
Answer: C 
4.G.4 Identify angles as acute, right, or obtuse. 
 
Physical Sciences, Grades 3-5, Standard 12 
Recognize that light travels in a straight line until it strikes an object or travels from one medium to 
another, and that light can be reflected, refracted, and absorbed.  
 
A laser is pointed down at a mirrored table. The laser reflects off the surface of the table at a 30° angle. 
What kind of angle is the angle θ? 
 
 
 
 
A) Acute 
B) Right 
C) Obtuse 
D) Straight 
 
 
 
4.G.4 Identify angles as acute, right, or obtuse. 
 
Physical Sciences, Grades 3-5, Standard 12 
Recognize that light travels in a straight line until it strikes an object or travels from one medium to 
another, and that light can be reflected, refracted, and absorbed.  
 
A laser is pointed down at a mirrored table. The laser reflects off the surface of the table at a 30° angle. 
What kind of angle is the angle θ? 
 
 
 
 
Solution 
The surface of the table is a straight angle, which is 180°. 
To find θ, subtract the two acute angles formed between the table and the laser from 180°. 
The angle between the laser and the table is 30°. When the laser reflects of the table, it creates another 
30° angle. Thus, we have: 
 180° − 30° − 30° = 120° 
Since 120° is between 90° and 180°, it is obtuse 
Answer: C 
 Three busses leave the Museum of Science at point (0,0) and return to the school, which is at point (5,5). 
Bus A leaves the museum and travels to point (0,5), before turning right and returning to the school. Bus 
B travels to point (5,0) before turning left and returning  to the school. Bus C travels to point (0,3), then 
to point (5,3), and then back to the school. Which statement describing the buses’ paths is true? 
 
 
 
 
                                                                                                                                                                                                                                                          
             
 
            
A) Bus A travels a shorter route than bus B. 
B) Bus A travels a shorter route than bus C. 
C) Bus C travels a shorter route than bus B. 
D) All three buses have the same length route. 
  
 
 
 
4.G.6 Using ordered pairs of numbers and/or letters, graph, locate, identify points, and describe paths 
(first quadrant). 
 
Physical Sciences (Chemistry and Physics), Grade Pre K–2, Standard 3 
Describe the various ways that objects can move, such as in a straight line, zigzag, back-and-forth, 
round-and-round, fast, and slow. 
            
            
  
 
Three buses leave the Museum of Science at point (0,0) and return to the school, which is at point (5,5). 
Bus A leaves the museum and travels to point (0,5), before turning right and returning to the school. Bus 
B travels to point (5,0) before turning left and returning  to the school. Bus C travels to point (0,3), then 
to point (5,3), and then back to the school. Which statement describing the buses’ paths is true? 
Solution 
 
Plot each bus’s path. 
 
    Bus A                               Bus B             Bus C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bus A travels 5 units from (0,0) to (0,5), and 5 more units from (0,5) to (5,5). This is a total distance of 10 
units. 
 
Bus B travels 5 units from (0,0) to (5,0), and 5 more units from (5,0) to (5,5). This is a total distance of 10 
units. 
 
Bus C travels 3 units from (0,0) to (0,3),  5 units from (0,3) to (5,3), and 2 more units from (5,3) to (5,5). 
This is a total distance of 10 units. 
 
All three buses travel 10 units. 
 
Answer: D 
4.G.6 Using ordered pairs of numbers and/or letters, graph, locate, identify points, and describe paths 
(first quadrant). 
 
Physical Sciences (Chemistry and Physics), Grade Pre K–2, Standard 3 
Describe the various ways that objects can move, such as in a straight line, zigzag, back-and-forth, 
round-and-round, fast, and slow. 
            
            
            
            
            
            
4.G.7 Describe and apply techniques such as reflections (flips), rotations (turns), and translations (slides) 
for determining if two shapes are congruent. 
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
One afternoon while you were flying your kite, a gust of wind blew the kite into a tree branch and tore 
panel 2 of your kite. To repair it properly, you need to cut a replacement panel out of fabric. Which of 
the existing panels should you use as a template for your replacement panel? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A) Panel 1 
B) Panel 3 
C) Panel 4 
D) Panel 5 
 
4.G.7 Describe and apply techniques such as reflections (flips), rotations (turns), and translations (slides) 
for determining if two shapes are congruent. 
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
One afternoon while you were flying your kite, a gust of wind blew the kite into a tree branch and tore 
panel 2 of your kite. To repair it properly, you need to cut a replacement panel out of fabric. Which of 
the existing panels should you use as a template for your replacement panel? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution 
 
Recognize that panel 1 and panel 2 are congruent triangles reflected over a vertical line. 
 
Panels 3 and 4 have different angles than panels 1 and 2, so they are not the congruent, and panel 5 is 
not a right triangle, so it is also not congruent to panel 1 or 2. 
 
Answer: A 
6.G.1 Identify polygons based on their properties, including types of interior angles, perpendicular or 
parallel sides, and congruence of sides, e.g., squares, rectangles, rhombuses, parallelograms, trapezoids, 
and isosceles, equilateral, and right triangles.  
 
Technology/Engineering, Grades PreK-2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever.  
 
A carpenter frequently builds ramps to make podium access easier. If he permanently fixes the ramp, a 
right triangle, to the podium, a rectangle, what shape is formed by the entire assembly?  
 
 
 
 
 
 
 
 
 
A) Parallelogram 
B) Rhombus 
C) Rectangle 
D) Trapezoid 
Podium    Ramp 
6.G.1 Identify polygons based on their properties, including types of interior angles, perpendicular or 
parallel sides, and congruence of sides, e.g., squares, rectangles, rhombuses, parallelograms, trapezoids, 
and isosceles, equilateral, and right triangles.  
 
Technology/Engineering, Grades PreK-2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever.  
 
A carpenter frequently builds ramps to make podium access easier. If he permanently fixes the ramp, a 
right triangle, to the podium, a rectangle, what shape is formed by the entire assembly?  
 
 
 
 
 
 
 
 
 
Solution 
 
To solve this problem, recognize that the shape you are trying to identify is formed by only the outer 
edges of the diagram. 
 
 
 
 
 
 
 
 
 
Recognize that this figure is a quadrilateral with only one set of parallel sides. Therefore, it is a 
trapezoid. 
 
Answer: D 
Podium    Ramp 
6.G.3 Identify relationships among points, lines, and planes, e.g., intersecting, parallel, perpendicular.
 
Physical Sciences (Chemistry and Physics), Grades PreK-2, Standard 3 
Describe the various ways that objects can move, such as in a straight line, zigzag, back-and-forth, 
round-and-round, fast, and slow.  
 
You are studying a map to determine the best way to get to your next vacation destination. You notice 
that the most direct route to your destination is a toll road, which you would like to avoid. You notice 
several alternative roads with different relationships to the toll road. The road with what relationship 
will guarantee that you head in the same direction as the toll road? 
 
A) Intersecting 
B) Parallel 
C) Perpendicular 
D) All of the above 
6.G.3 Identify relationships among points, lines, and planes, e.g., intersecting, parallel, perpendicular.  
 
Physical Sciences (Chemistry and Physics), Grades PreK-2, Standard 3 
Describe the various ways that objects can move, such as in a straight line, zigzag, back-and-forth, 
round-and-round, fast, and slow.  
 
You are studying a map to determine the best way to get to your next vacation destination. You notice 
that the most direct route to your destination is a toll road, which you would like to avoid. You notice 
several alternative roads with different relationships to the toll road. The road with what relationship 
will guarantee that you head in the same direction as the toll road? 
 
Solution 
 
You want to find a road that will take you in the same direction as the toll road. This diagram shows the 
interstate in black, a parallel road in green, an intersecting road in yellow, and a perpendicular in red. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An intersecting road may eventually lead to your destination, but an intersecting road could lead in any 
direction after it intersects with the toll road, and could be a much longer route. 
 
Only a road parallel to the toll road will guarantee that you head in the same direction as the toll road. 
 
Answer: B 
6.G.5 Find the distance between two points on horizontal or vertical number lines.  
 
Life Science (Biology), Grades 3-5, Standard 11 
Describe how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is 
transferred within a food chain from producers (plants) to consumers to decomposers.  
 
You plant two bean stalks next to each other on a window sill. You also place a yard stick between them 
to measure their height. One plant gets sunlight all day, but the other is shaded by a curtain. After three 
weeks, the plant in the sun has grown to be 25.8 inches tall, while the plant in the shade has grown to 
only 13.6 inches. How much taller is the bean stalk in the sun than the one in the shade? 
 
A) 12 inches 
B) 12.2 inches 
C) 13.6 inches 
D) 14.5 inches 
6.G.5 Find the distance between two points on horizontal or vertical number lines.  
 
Life Science (Biology), Grades 3-5, Standard 11 
Describe how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is 
transferred within a food chain from producers (plants) to consumers to decomposers.  
 
You plant two bean stalks next to each other on a window sill. One plant gets sunlight all day, but the 
other is shaded by a curtain. After three weeks, the plant in the sun has grown to be 25.8 inches tall, 
while the plant in the shade has grown to only 13.6 inches. How much taller is the bean stalk in the sun 
than the one in the shade? 
 
Solution 
 
Picture the plants heights being marked on a number line. 
 
We want to know how much taller the plant in the sun than the plant 
in the shade. To do this, we can find the distance between the two points  
on the number line. 
 
The distance between two points on a number line is the larger point  
minus the smaller point. 
 
                                    
 
Answer: B 
0 
4 
8 
12 
16 
20 
24 
28 
32 
sunny plant 
(25.8 inches) 
shaded plant 
(13.6 inches) 
6.G.6 Predict, describe, and perform transformations on two-dimensional shapes, e.g., 
translations, rotations, and reflections.  
 
Earth and Space Science, Grades PreK-2, Standard 2, 
Understand that air is a mixture of gases that is all around us and that wind is moving air.  
 
You are taking a walk on an autumn afternoon and find a leaf being blown around on the ground. From 
where you first see a leaf it is blown by the wind 4 feet to the right and 6 feet straight forward from 
where you are, (0,0). Also, you notice that the leaf rotates 180 degrees. Which of the following is an 
accurate diagram of where the leaf is now and how it is oriented? Assuming each box is 1 foot by 1 foot 
and that originally the leaf looks like this: 
 
 
 
 
 
  
 
 
A)          B)  
 
 
 
 
        
 
C)           D) 
 
 
 
 
(0,0) (0,0) 
(0,0) (0,0) 
(0,0) 
6.G.6 Predict, describe, and perform transformations on two-dimensional shapes, e.g., 
translations, rotations, and reflections.  
 
Earth and Space Science, Grades PreK-2, Standard 2, 
Understand that air is a mixture of gases that is all around us and that wind is moving air.  
 
You are taking a walk on an autumn afternoon and find a leaf being blown around on the ground. From 
where you first see a leaf it is blown by the wind 4 feet to the right and 6 feet straight forward from 
where you are, (0,0). Also, you notice that the leaf rotates 180 degrees. Which of the following is an 
accurate diagram of where the leaf is now and how it is oriented? Assuming each box is 1 foot by 1 foot 
and that originally the leaf looks like this: 
 
 
 
 
 
  
 
Solution 
To solve this we first need to find what the leaf will look like when it is rotated 180 degrees. Since it is 
rotated 180 degrees it does not matter which direction we rotate. Rotation of 180 degrees in all 
directions will give us the leaf looking like this 
 
From here we know that the leaf will translate 4 feet to the right and 
6 feet straight ahead. Starting at the origin, (0,0), we find that there 
is only one possible answer. 
 
 
 
Answer: B 
(0,0) 
(0,0) 
6.G.7 Identify types of symmetry, including line and rotational.  
 
Life Science (Biology), Grades 3–5, Standard 2 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate.  
 
You know that the poison ivy plant grows symmetrically about its stem, so you try to avoid all such 
plants. On a walk through the woods, you see the below plants. Which of the leaf patterns below plants 
could be poison ivy? 
 
A)   
 
 
 
 
 
 
B)   
 
 
 
 
 
 
 
C)   
 
 
 
 
 
 
 
D)  
6.G.7 Identify types of symmetry, including line and rotational.  
 
Life Science (Biology), Grades 3–5, Standard 2 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate.  
 
You know that the poison ivy plant grows symmetrically about its stem, so you try to avoid all such 
plants. On a walk through the woods, you see the below plants. Which of the leaf patterns below plants 
could be poison ivy? 
 
Solution 
 
This pattern is the only pattern that can be split into two identical sections with 
one straight line. Therefore, this pattern is the only symmetrical pattern 
given. 
 
Answer: C 
6.G.8 Determine if two shapes are congruent by measuring sides or a combination of sides and angles, 
as necessary; or by motions or series of motions, e.g., translations, rotations, and reflections.  
 
Technology/Engineering, Grades 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
When designing a pinwheel, it is very important that every blade be the exact same size, shape, and 
weight, to ensure that the pinwheel does not wobble while spinning. You plan to build a pinwheel with 
the following design. 
 
 
 
 
 
 
 
 
 
 
 
 
Instead of making two equilateral triangles for each blade (shown in red), you decide it will be faster to 
make one rhombus for each blade. Which of the following rhombuses could be used, without needing 
additional information, as one of the blades shown in the design? 
 
A)                                            B)                                             C)                                            D) 
3 
4 
30° 
150° 
3 
3 
60° 
120° 
3 
4 
30° 60° 
3 
6.G.8 Determine if two shapes are congruent by measuring sides or a combination of sides and angles, 
as necessary; or by motions or series of motions, e.g., translations, rotations, and reflections.  
 
Technology/Engineering, Grades 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
When designing a pinwheel, it is very important that every blade be the exact same size, shape, and 
weight, to ensure that the pinwheel does not wobble while spinning. You plan to build a pinwheel with 
the following design. 
 
 
 
 
 
 
 
 
 
 
 
 
Instead of making two equilateral triangles for each blade (shown in red), you decide it will be faster to 
make one rhombus for each blade. Which of the following rhombuses could be used, without needing 
additional information, as one of the blades shown in the design? 
 
Solution 
 
We want to find a rhombus that is congruent to two equilateral triangles that share an edge. For the 
rhombus and triangles to be congruent, they have to have the same length sides, not just have the same 
interior angles. So we are looking for a solution that has lengths of sides defined. Rhombus A and D both 
define side lengths, but rhombus D is the only one with equal length sides, meaning that it is comprised 
of two equilateral triangles as opposed to rhombus A, which is comprised of isosceles triangles. 
 
Answer: D 
 
3 
2.M.4 Measure and compare common objects using metric and English units of length measurement, 
e.g., centimeter, inch.  
 
Life Sciences (Biology), Grades 3-5, Standard 6 
Give examples of how inherited characteristics may change over time as adaptations to changes in the 
environment that enable organisms to survive, e.g., shape of beak or feet, placement of eyes on head, 
length of neck, shape of teeth, color.  
 
A giraffe’s neck is long, so that it can reach the leaves that are at the tops of trees. A giraffe’s neck is 5 
feet 9 inches long. What is its length in meters? Remember that 1 inch is 2.54 centimeters. 
A) 1.25 m 
B) 1.5 m 
C) 1.75 m 
D) 2 m 
 
2.M.4 Measure and compare common objects using metric and English units of length measurement, 
e.g., centimeter, inch.  
 
Life Sciences (Biology), Grades 3-5, Standard 6 
Give examples of how inherited characteristics may change over time as adaptations to changes in the 
environment that enable organisms to survive, e.g., shape of beak or feet, placement of eyes on head, 
length of neck, shape of teeth, color.  
 
A giraffe’s neck is long, so that it can reach the leaves that are at the tops of trees. A giraffe’s neck is 5 
feet 9 inches long. What is its length in meters? Remember that 1 inch is 2.54 centimeters. 
Solution 
 
To solve this problem we need to convert 5 feet 9 inches into meters. We start by converting 5 feet 9 
inches into inches.  
 
     
     
    
       
 
                 
 
From here we convert into centimeters. 
 
      
       
    
        
 
 From here we convert into meters and obtain our final answer. 
 
       
  
      
       
  
 
Answer: C 
3.M.4 Estimate and find area and perimeter of a rectangle, using diagrams and grids, or by measuring. 
 
Life Sciences (Biology), Grades 3-5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration).  
             
Your family has a garden in the backyard. Due to a recent drought that has killed wild vegetation, deer 
have been getting into your garden and eating your vegetables. You find that you have 50 feet of fencing 
in your garage. Which fence layout would use all 50 feet of fence? Assume all figures are rectangles. 
                                                                                                                                                                                                                                                                                            
A)                                                                                           B) 
 
 
 
 
C)                                                                                                D) 
 
 
 
 
 
10ft 
15ft 
5ft 
15ft 
15ft 
15ft 
5ft 
25ft 
3.M.4 Estimate and find area and perimeter of a rectangle, using diagrams and grids, or by measuring. 
 
Life Sciences (Biology), Grades 3-5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration).  
             
Your family has a garden in the backyard. Due to a recent drought that has killed wild vegetation, deer 
have been getting into your garden and eating your vegetables. You find that you have 50 feet of fencing 
in your garage. Which fence layout would use all 50 feet of fence? Assume all figures are rectangles. 
 
Solution   
 
To find the diagram that has the appropriate dimensions we need to find the diagram whose perimeter 
is 50 ft. To do this you add up the lengths of all the sides. 
 
In answer A the perimeter is… 
 
 
 
 
 
 
 
 
 
                              
 
Answer: A 
 
 
 
10 feet 10 feet 
15 feet 
15 feet 
3.M.5 Identify and use appropriate metric and U.S. Customary (English) units and tools (e.g., ruler, scale, 
thermometer, clock) to estimate, measure, and solve problems involving length, area, weight,  
temperature, and time.  
 
Life Sciences (Biology) Grades 3-5, Standard 2 
Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food 
production, support, water transport, reproduction, growth, and protection.  
 
In order to reproduce a dandelion disperses its seeds through various forms, the most common of which 
is through the wind. If the first seed travels 3.2 in, the second travels .267 ft, the third travels 8.128 cm, 
and the fourth travels .008 m, how far can you expect the fifth seed to travel? 
A) 3.5 in 
B) .0008 km 
C) .089 yds 
D) .41 ft 
3.M.5 Identify and use appropriate metric and U.S. Customary (English) units and tools (e.g., 
ruler, scale, thermometer, clock) to estimate, measure, and solve problems involving length, 
area, weight, temperature, and time.  
 
Life Sciences (Biology) Grades 3-5, Standard 2 
Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible 
for food production, support, water transport, reproduction, growth, and protection.  
 
In order to reproduce a dandelion disperses its seeds through various forms, the most common 
of which is through the wind. If the first seed travels 3.2 in, the second travels .267 ft, the third 
travels 8.128 cm, and the fourth travels .008 m, how far can you expect the fifth seed to travel? 
Solution 
First in order to compare the distances we must see them in the same units. For simplicity keep 
everything in inches.  
The first is 3.2 in. 
The second is .267ft*12in/1ft=3.2 in 
The third is 8.128 cm*1in/2.54cm=3.2 in 
The fourth is .008m*100cm/1m*1in/2.54cm=3.2 in 
From this it is a good assumption that the distance that the fifth seed will also travel 3.2 in. 
Answer A will not work since 3.5 in is too big. Answer B will not work since we know .0008 km 
will not equal .008m. However, Answer C .089yds*3ft/1yd*12in/1ft=3.2 in. 
Therefore the answer is C. 
4.M.1 Demonstrate an understanding of such attributes as length, area, weight, and volume, and select 
the appropriate type of unit for measuring each attribute.  
 
Technology/Engineering, Grades 3-5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
Suppose you and a friend have decided to go camping. To provide the two of you with adequate shelter 
from the rain you determine that you need         of tarp. Determine what the dimensions of your 
tarp are. 
 
A) 10 ft x 12 ft 
B) 11 ft x 13 ft 
C) 12 ft x 13 ft 
D) 12 ft x 12 ft 
 
4.M.1 Demonstrate an understanding of such attributes as length, area, weight, and volume, and select 
the appropriate type of unit for measuring each attribute.  
 
Technology/Engineering, Grades 3-5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
Suppose you and a friend have decided to go camping. To provide the two of you with adequate shelter 
from the rain you determine that you need         of tarp. Determine what the dimensions of your 
tarp are. 
 
Solution 
 
From the problem statement we know that we are looking for tarp that has an area of        . 
 
 
 
 
L 
 
 
          W 
 
Area of a rectangle is       
 
Answer A gives                     
 
Answer B gives                     
 
Therefore we see that answer B is the correct answer. 
 
Answer: B 
4.N.8 Select, use, and explain various meanings and models of multiplication and division of whole 
numbers. Understand and use the inverse relationship between the two operations.  
 
Life Science (Biology), Grade 3–5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration). 
 
A local contractor is clearing land to build a new apartment complex. The building plan requires that 9 
arces of land be cleared. If there are an estimated 6 bird’s nests per acre, how many bird’s nests will be 
destroyed in the clearing of this land? 
 
A) 15 
B) 54 
C) 56 
D) 81 
4.N.8 Select, use, and explain various meanings and models of multiplication and division of whole 
numbers. Understand and use the inverse relationship between the two operations.  
 
Life Science (Biology), Grade 3–5, Standard 7 
Give examples of how changes in the environment (drought, cold) have caused some plants and animals 
to die or move to new locations (migration). 
 
A local contractor is clearing land to build a new apartment complex. The building plan requires that 9 
arces of woodland be cleared. If there are an estimated 6 bird’s nests per acre, how many bird’s nests 
will be destroyed in the clearing of this land? 
 
Solution 
 
To calculate how many bird’s nests are destroyed, multiply the number of bird’s nests per acre by how 
many acres of woodland are being cleared. 
 
          ⁄                   
 
Answer: B 
 
You want to run a video cable along the baseboards of your room to connect your TV to your computer. 
Unfortunately, there is a door in the middle of the cable's path, so you have to run the cable up and over 
the door so you don't trip over it. According to the dimensions in the diagram, how much cable will you 
need just to go over the doorway? 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A) 15 feet 
B) 15.5 feet 
C) 16 feet 
D) 16.5 feet 
 
 
4.M.4 Estimate and find area and perimeter of a rectangle, triangle, or irregular shape using diagrams, 
models, and grids or by measuring.  
 
Physical Sciences, Grades 3-5, Standard 6 
Recognize that electricity in circuits requires a complete loop through which an electrical current can 
pass, and that electricity can produce light, heat, and sound.  
3.5 feet 
6.5 feet 
 
You want to run a video cable along the baseboards of your room to connect your TV to your computer. 
Unfortunately, there is a door in the middle of the cable's path, so you have to run the cable up and over 
the door so you don't trip over it. According to the dimensions in the diagram, how much cable will you 
need just to go over the doorway? 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution 
Recognize that the distance the cable has to travel is the perimeter of the door minus the width, 
because the cable only has to travel across the top and not back across the bottom. 
The formula for the perimeter for a rectangle is      , so the perimeter of the doorway is 
                        
                       
Now subtract the width of the doorway 
                           
Answer: D 
4.M.4 Estimate and find area and perimeter of a rectangle, triangle, or irregular shape using diagrams, 
models, and grids or by measuring.  
 
Physical Sciences, Grades 3-5, Standard 6 
Recognize that electricity in circuits requires a complete loop through which an electrical current can 
pass, and that electricity can produce light, heat, and sound.  
3.5 feet 
6.5 feet 
5.M.1 Apply the concepts of perimeter and area to the solution of problems involving 
triangles and rectangles. Apply formulas where appropriate. 
 
Life Sciences (Biology) Grades 3-5 Standard 3, 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
You want to plant flowers in your rectangular garden which is 14 feet long and 12 feet wide. Once a 
flower is fully grown it will take up an area that is 2 feet long and 2 feet wide. How many flowers you can 
plant in your garden so that once they are fully grown they do not cover up each other? 
  
A) 21 flowers 
B) 42 flowers 
C) 84 flowers 
D) 168 flowers 
 
5.M.1 Apply the concepts of perimeter and area to the solution of problems involving 
triangles and rectangles. Apply formulas where appropriate. 
 
Life Sciences (Biology) Grades 3‐5 Standard 3, 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
You want to plant flowers in your rectangular garden which is 14 feet long and 12 feet wide. Once a 
flower is fully grown it will take up an area that is 2 feet long and 2 feet wide. How many flowers you can 
plant in your garden so that once they are fully grown they do not cover up each other? 
  
Solution 
 
To solve this we must find the area of the whole garden and the area that will be taken up by one full 
grown flower. 
                  W 
 
 
 
        L             L 
 
 
 
                 W 
Where ܣݎ݁ܽ ൌ ܹ ∗ ܮ 
 
Let W=12ft 
 
Let L=14ft 
 
Area of the garden = 14݂ݐ ∗ 12݂ݐ ൌ 168݂ݐଶ 
 
Area of one full grown flower = 2݂ݐ ∗ 2݂ݐ ൌ 4݂ݐଶ/݂݈݋ݓ݁ݎ 
From this information we can divide the area of the garden by the area of one flower to find the number 
of flowers in the garden. 
168݂ݐଶ
4݂ݐଶ/݂݈݋ݓ݁ݎ ൌ 42 ݂݈݋ݓ݁ݎݏ 
Answer B 
5.M.3 Solve problems involving simple unit conversions within a system of measurement. 
 
Technology and Engineering Science, Grades 3-5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You wish to back up all of your computer’s documents to a small flash drive.  Your computer tells you 
that the folder containing your work is 2013574538 bytes.  If there are 1024 bytes in a kilobyte, 1024 
kilobytes in a megabyte, and 1024 megabytes in a gigabyte, what is the smallest flash drive that can hold 
all of your files? 
A) 4gb 
B) 2gb 
C) 1gb 
D) 512mb 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
5.M.3 Solve problems involving simple unit conversions within a system of measurement. 
 
Technology and Engineering Science, Grades 3-5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You wish to back up all of your computer’s documents to a small flash drive.  Your computer tells you 
that the folder containing your work is 2013574538 bytes.  If there are 1024 bytes in a kilobyte, 1024 
kilobytes in a megabyte, and 1024 megabytes in a gigabyte, what is the smallest flash drive that can hold 
all of your files? 
 
Solution 
 
To convert from bytes to gigabytes, first convert bytes to kilobytes, then kilobytes to megabytes, and 
finally, megabytes to gigabytes. 
 
Since there are 1024 bytes in a kilobyte, we can multiply by the conversion factor 
   
     
 to convert bytes 
to kilobytes. Keep in mind, this conversion factor equals 1. 
 
            
   
     
           
 
Repeat this step for kilobytes to megabytes, and megabytes to gigabyes. 
 
          
   
      
 
   
      
        
 
Since the size of your files is 1.86gb the smallest flash drive that can hold all of the files is the 2gb flash 
drive. 
 
Answer: B 
5.M.4 Find volumes and surface areas of rectangular prisms. 
 
Technology/Engineering, Grades 3–5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
Suppose you just bought a new car and would like to keep it in your garage, however, this means having 
to build a shed for all the stuff currently in your garage. If you have ten boxes of varying sizes how big 
should you build the shed? 
 
Box Number Length (ft) Height (ft) Width (ft) 
1 4 4 4 
2 2 3 1 
3 3 3 3 
4 5 1 1 
5 2 3 4 
6 4 4 4 
7 2 2 3 
8 3 5 1 
9 2 2 2 
10 1 6 2 
 
A) 243 𝑓𝑡3 
B) 256 𝑓𝑡3 
C) 156 𝑓𝑡3 
D) 248 𝑓𝑡3 
 
5.M.4 Find volumes and surface areas of rectangular prisms. 
 
Technology/Engineering, Grades 3–5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
Suppose you just bought a new car and would like to keep it in your garage, however, this means having 
to build a shed for all the stuff currently in your garage. If you have ten boxes of varying sizes how big 
should you build the shed? 
 
Box Number Length (ft) Height (ft) Width (ft) 
1 4 4 4 
2 2 3 1 
3 3 3 3 
4 5 1 1 
5 2 3 4 
6 4 4 4 
7 2 2 3 
8 3 5 1 
9 2 2 2 
10 1 6 2 
 
Solution 
In order to find how large the shed must be to hold all the boxes you must find the volume of all the 
boxes and add them together to get the volume of the shed. (4 ∗ 4 ∗ 4) + (2 ∗ 3 ∗ 1) + (3 ∗ 3 ∗ 3) + (5 ∗ 1 ∗ 1) + (2 ∗ 3 ∗ 4) + (4 ∗ 4 ∗ 4) + (2 ∗ 2 ∗ 3)+ (3 ∗ 5 ∗ 1) + (2 ∗ 2 ∗ 2) + (1 ∗ 6 ∗ 2) = 243 𝑓𝑡3 
This gives the minimum volume of the shed to be 243 𝑓𝑡3. 
Answer A. 
6.M.4 Find areas of triangles and parallelograms. Recognize that shapes with the same number of sides 
but different appearances can have the same area. Develop strategies to find the area of more complex 
shapes.  
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
On the roof of your school is a small windmill. You wish to find out how many revolutions the windmill 
made throughout the day, so you can determine how much electricity it has generated. 
 
 
 
You know that the number of revolutions for the entire day can be calculated by finding area between 
the graph and the x axis. How many revolutions did the windmill make during this 8 hour period? 
 
A) 16 revolutions 
B) 32 revolutions 
C) 48 revolutions 
D) 64 revolutions 
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Windmill Revolutions vs. Time 
6.M.4 Find areas of triangles and parallelograms. Recognize that shapes with the same number of sides 
but different appearances can have the same area. Develop strategies to find the area of more complex 
shapes.  
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
On the roof of your school is a small windmill. You wish to find out how many revolutions the windmill 
made throughout the day, so you can determine how much electricity it has generated. 
 
You know that the number of revolutions for the entire day can be calculated by finding area of the 
shaded region on the graph. How many revolutions did the windmill make during this 8 hour period? 
 
Solution 
 
To find the area of the shaded region, split the region into one rectangle and one triangle. These are 
shapes that we know how to calculate the area of. 
 
 
 
We can now find the area of the rectangle, which is 8 revs/hour high, and 4 hours wide. So the area of 
the rectangle is 
 
                          ⁄  
 
Now we can find the area of the triangle, and add it to the area of the rectangle to get the area of the 
shaded region. 
 
                   
 
 
        ⁄  
 
                        
 
Answer: C 
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6.M.5 Identify, measure, and describe circles and the relationships of the radius, diameter, 
 
 
Physical Sciences, Grades PreK-2, Standard 5 
Recognize that under some conditions, objects can be balanced.  
 
For a statue with a circular pedestal to be stable, the statue can only be as tall as the circumference of 
the base. For example, if your base is 1 inch in diameter, you can make a statue   inches tall. If you want 
to make a statue 12 inches tall, what must the diameter of your base be? 
 
A) 3.12 inches 
B) 3.54 inches 
C) 3.82 inches 
D) 4.12 inches 
6.M.5 Identify, measure, and describe circles and the relationships of the radius, diameter, 
 
 
Physical Sciences, Grades PreK-2, Standard 5 
Recognize that under some conditions, objects can be balanced.  
 
For a statue with a circular pedestal to be stable, the statue can only be as tall as the circumference of 
the base. For example, if your base is 1 inch in diameter, you can make a statue   inches tall. If you want 
to make a statue 12 inches tall, what must the diameter of your base be? 
 
Solution 
 
Remember that c                        
 
We know that for a statue to be 12 inches tall, its base must have a circumference of at least 12 inches 
as well. If we set 12 inches as the circumference in this formula, we can calculate the diameter of the 
base. 
 
                     
 
Divide both sides by   
 
         
 
 
          
 
 
 
                     
 
Answer: C 
6.M.6 Find volumes and surface areas of rectangular prisms. 
 
Technology/Engineering, Grades 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
The expected lifetime of a brake pad in hours can be determined by multiplying the brake pad's surface 
area by its height. Which of the following brake pads has the longest expected life time? 
 
Brake Pad Length (cm) Width (cm) Height (cm) 
A 6 7 1 
B 5 8 1 
C 4 5 2 
D 3 6 2 
 
A) Pad A 
B) Pad B 
C) Pad C 
D) Pad D 
6.M.6 Find volumes and surface areas of rectangular prisms. 
 
Technology/Engineering, Grades 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
The expected lifetime of rectangular a brake pad in hours can be determined by multiplying the brake 
pad's surface area by its height. Which of the following brake pads has the longest expected life time? 
 
Brake Pad Length (cm) Width (cm) Height (cm) 
A 6 7 1 
B 5 8 1 
C 4 5 2 
D 3 6 2 
 
Solution 
 
The formula for the surface area of a rectangular prism is             
 
First determine the surface areas of all four pads. 
 
Brake Pad Formula for Surface Area Surface Area (   ) 
A                                           110 
B                                           106 
C                                           76 
D                                           72 
 
Now multiply the surface areas of each pad by their height. 
 
Brake Pad Surface Area Height Expected Lifetime 
(hours) 
A 110 1 110 
B 106 1 106 
C 76 2 152 
D 72 2 144 
 
Pad C has the longest lifetime of the four. 
 
Answer: C 
2.N.10 Demonstrate the ability to add and subtract three-digit numbers accurately and efficiently.  
 
Life Sciences (Biology), Grades 3-5, Standard 4 
Describe the major stages that characterize the life cycle of the frog and butterfly as they go through 
metamorphosis.  
 
You notice that a butterfly has laid an egg on a plant near your house. You decide that you want to keep 
track of its metamorphosis. You record that it takes 960 hours before a butterfly emerges from the 
cocoon. The butterfly’s life cycle begins with an egg. After 120 hours as an egg it hatches into a 
caterpillar. After spending 240 hours as a caterpillar, it spends another 192 hours spinning the silk for its 
cocoon. Then the caterpillar stays in the cocoon until it emerges as a butterfly. How long is the 
caterpillar in the cocoon? 
 
A) 336 hours 
B) 360 hours 
C) 384 hours 
D) 408 hours 
 
2.N.10 Demonstrate the ability to add and subtract three-digit numbers accurately and efficiently.  
 
Life Sciences (Biology), Grades 3-5, Standard 4 
Describe the major stages that characterize the life cycle of the frog and butterfly as they go through 
metamorphosis. 
 
You notice that a butterfly has laid an egg on a plant near your house. You decide that you want to keep 
track of its metamorphosis. You record that it takes 960 hours before a butterfly emerges from the 
cocoon. The butterfly’s life cycle begins with an egg. After 120 hours as an egg it hatches into a 
caterpillar. After spending 240 hours as a caterpillar, it spends another 192 hours spinning the silk for its 
cocoon. Then the caterpillar stays in the cocoon until it emerges as a butterfly. How long is the 
caterpillar in the cocoon? 
  
Solution 
 
We know from the given information how long the entire process takes and the time spent in each 
stage. We can find the time spent in the cocoon by subtracting the time spent in every other stage from 
the total time. 
 
                                                                                       
 
Answer: D 
2.N.12 Estimate, calculate, and solve problems involving addition and subtraction of two-digit numbers. 
Describe differences between estimates and actual calculations.  
 
Earth and Space Science, Grades PreK–2, Standard 4 
Recognize that the sun supplies heat and light to the earth and is necessary for life. 
 
You had the windows in your car tinted to help keep it cool on hot days. Today is very sunny and the 
temperature is 89 . If your tinted windows make the car’s interior 12  cooler, what is the 
temperature inside your car today? 
 
A) 80  
B) 79  
C) 78  
D) 77  
2.N.12 Estimate, calculate, and solve problems involving addition and subtraction of two-digit numbers. 
Describe differences between estimates and actual calculations.  
 
Earth and Space Science, Grades PreK–2, Standard 4 
Recognize that the sun supplies heat and light to the earth and is necessary for life. 
 
You had the windows in your car tinted to help keep it cool on hot days. Today is very sunny and the 
temperature is 89 . If your tinted windows make the car’s interior 12  cooler, what is the 
temperature inside your car today? 
 
Solution 
Today’s temperature is 89  and tinted windows make it 12  cooler inside the car. To find 
temperature of the inside of your car, subtract 12  from 89 .  
 
            
Answer: D 
2.N.4 Compare whole numbers using terms and symbols, e.g., less than, equal to, greater than (<, =, >). 
 
Physical Sciences (Chemistry and Physics), Grades PreK–2, Standard 5 
Recognize that under some conditions, objects can be balanced.  
 
 
Kyle and Jake, who weigh 165 pounds and 180 pounds respectively, want to ride the seesaw. What 
answer best represents the relationship between Kyle’s weight and Jake’s weight? 
 
 
 
 
                                                              
A)                        
B)                        
C)                        
D)                        
 
 
 
                              
                            
 
 
 
 
 
 
 
 
                                                                                                                                                                                                                                                                           
Kyle 
Jake 
2.N.4 Compare whole numbers using terms and symbols, e.g., less than, equal to, greater than (<, =, >). 
 
Physical Sciences (Chemistry and Physics), Grades PreK–2, Standard 5 
Recognize that under some conditions, objects can be balanced.  
 
 
Kyle and Jake, who weigh 165 pounds and 180 pounds respectively, want to ride the seesaw. What 
answer best represents the relationship between Kyle’s weight and Jake’s weight? 
 
 
 
 
 
 
 
Solution                                                                                                                                       
 
To find the answer that best represents this figure along with the given information we must notice that 
Jake’s weight is greater than Kyle’s weight. This relationship can be written as, 
 
                      
 
Answer: B 
  
                                                                                                                      
Kyle 
Jake 
3.N.10 Add and subtract (up to four-digit numbers) and multiply (up to two-digit numbers by a one-digit 
number) accurately and efficiently. 
 
Life Science (Biology), Grades 3–5, Standard 9 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate. 
 
An adult bear loses 20 kg of its weight during hibernation. If two adult bears each weigh 500kg before 
hibernating, how much will two bears combined weigh after hibernating? 
 
A) 1000 kg 
B) 960 kg 
C) 980 kg 
D) 1020 kg 
 
 
3.N.10 Add and subtract (up to four-digit numbers) and multiply (up to two-digit numbers by a one-digit 
number) accurately and efficiently. 
 
Life Science (Biology), Grades 3–5, Standard 9 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate. 
 
An adult bear loses 20 kg of its weight during hibernation. If two adult bears each weigh 500kg before 
hibernating, how much will two bears combined weigh after hibernating? 
 
Solution 
 
To solve this problem we must find how much weight an adult bear loses during hibernation. 
 
To calculate an adult bear’s weight loss during hibernation, subtract       from the bears initial weight. 
 
                 
 
We know that there are two bears hibernating in the problem, so their total weight can be found by 
adding       to      . 
 
                  
Answer: B 
3.N.12 Understand and use the strategies of rounding and regrouping to estimate quantities, measures, 
and the results of whole-number computations (addition, subtraction, and multiplication) up to two-
digit whole numbers and amounts of money to $100, and to judge the reasonableness of the answer. 
 
Life science(Biology), Grades 3-5, Standard 8 
 Describe how organisms meet some of their needs in an environment by using behaviors (patterns of 
activities) in response to information (stimuli) received from the environment. Recognize that some 
animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans 
building fires for warmth, chimpanzees learning how to use tools).  
A chameleon takes 40 milliseconds to catch a fly with its tongue. A person takes 410 milliseconds to 
blink their eyes. Approximately how many flies can the chameleon eat in the blink of an eye? Assume 
that there are enough flies for the chameleon to eat continuously while a person. 
A) 9 flies 
B) 10 flies 
C) 11 flies 
D) 12 flies 
 
 
 
 
3.N.12 Understand and use the strategies of rounding and regrouping to estimate quantities, measures, 
and the results of whole-number computations (addition, subtraction, and multiplication) up to two-
digit whole numbers and amounts of money to $100, and to judge the reasonableness of the answer. 
 
Life science(Biology), Grades 3-5, Standard 8 
 Describe how organisms meet some of their needs in an environment by using behaviors (patterns of 
activities) in response to information (stimuli) received from the environment. Recognize that some 
animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans 
building fires for warmth, chimpanzees learning how to use tools).  
A chameleon takes 40 milliseconds to catch a fly with its tongue. A person takes 410 milliseconds to 
blink their eyes. Approximately how many flies can the chameleon eat in the blink of an eye? Assume 
that there are enough flies for the chameleon to eat continuously while a person. 
Solution  
 
 To find how many flies the chameleon eats during the blink of an eye, you must divide 40 into 400. You 
know 40 does not go into 410 evenly, so you round 410 milliseconds down to 400 milliseconds. From 
here you know that 40 goes into 400 ten times. 
 
 
Answer: B 
 
                                                                  
 
 
 
3.N.13 Use concrete objects and visual models to add and subtract (only when the answer 
is greater than or equal to zero) common fractions (halves, thirds, fourths, sixths, and eighths) with like 
denominators. 
 
Earth and Space Science, Grades 3–5, Standard 5 
Recognize and discuss the different properties of soil, including color, texture (size of particles), the 
ability to retain water, and the ability to support the growth of plants. 
 
Your hanging flower pots are designed to let water flow through the bottom onto the next pot once the 
plant has been satisfactorily watered. You know that the first plant absorbs 3/8 L of water before 
allowing water to flow through it, the second absorbs 2/8 L of water before allowing water to flow 
through it, and the third absorbs 1/8 L of water before allowing the remaining water to drain out of the 
bottom. You want to make sure the plants are fully watered and that no excess water drains out of the 
last plant. How much water should you pour onto the plants? 
  
 
                                                                             
                                  
 
 
 
 
 
 
 
A) 4/8 L 
B) 5/8 L 
C) 6/8 L 
D) 7/8 L 
 
3.N.13 Use concrete objects and visual models to add and subtract (only when the answer 
is greater than or equal to zero) common fractions (halves, thirds, fourths, sixths, and eighths) with like 
denominators. 
 
Earth and Space Science, Grades 3–5, Standard 5 
Recognize and discuss the different properties of soil, including color, texture (size of particles), the 
ability to retain water, and the ability to support the growth of plants. 
 
Your hanging flower pots are designed to let water flow through the bottom onto the next pot once the 
plant has been satisfactorily watered. You know that the first plant absorbs 3/8 L of water before 
allowing water to flow through it, the second absorbs 2/8 L of water before allowing water to flow 
through it, and the third absorbs 1/8 L of water before allowing the remaining water to drain out of the 
bottom. You want to make sure the plants are fully watered and that no excess water drains out of the 
last plant. How much water should you pour onto the plants? 
Solution  
From the problem statement we know that the first pot will absorb 3/8 L of water, the second pot will 
absorb 2/8 L of water, and the third pot will absorb 1/8 L of water. In order to find how much water we 
can pour on the flower pots with no excess water draining out of the bottom we add the fractions to 
find the total amount of water. 
Let    
 
 
  
Let    
 
 
  
Let    
 
 
  
               
 
 
  
 
 
  
 
 
  
 
 
  
Answer C 
 
3.N.3 Identify and represent fractions (between 0 and 1 with denominators through 10) as parts of unit 
wholes and parts of groups. Model and represent a mixed number (with denominator 2, 3, or 4) as a 
whole number and a fraction, e.g., 1 2/3, 3 1/2. 
 
Earth and Space Science, Grades PreK-2, Standard 3 
Describe the weather changes from day to day and over the seasons. 
 
In most parts of the country, spring lasts 
 
 
 of the year. In New England however, it is said that spring is 
only 4 weeks long. If you live in New England what fraction of your year will be spent in a “New England 
spring”, in simplest terms? 
 
A) 
 
 
 year 
B) 
 
  
 year 
C) 
 
  
 year 
D) 
 
  
 year 
 
3.N.3 Identify and represent fractions (between 0 and 1 with denominators through 10) as parts of unit 
wholes and parts of groups. Model and represent a mixed number (with denominator 2, 3, or 4) as a 
whole number and a fraction, e.g., 1 2/3, 3 1/2. 
 
Earth and Space Science, Grades PreK-2, Standard 3 
Describe the weather changes from day to day and over the seasons. 
 
In most parts of the country, spring lasts 
 
 
 of the year. In New England however, it is said that spring is 
only 4 weeks long. If you live in New England what fraction of your year will be spent in a “New England 
spring”, in simplest terms? 
  
Solution 
 
We are looking for the fraction of the year that is spring in New England. We are told that spring is only 
4 weeks long in New England and knowing that there are 52 weeks in a year we can reduce to our 
answer in the simplest terms. 
 
      
             
 
 
   
     
 
  
     
 
Answer: D 
3.N.5 Recognize classes to which a number may belong (odd numbers, even numbers, and multiples of 
numbers through 10). Identify the numbers in those classes, e.g., the class of multiples of 7 between 1 
and 29 consists of 7, 14, 21, 28.  
 
Technology/Engineering, Grades 3-5 Standard 2.1, 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You are beginning to lay your new tile floor and are trying to find out how many tiles you will need to 
purchase. If the tiles are 2 feet by 2 feet and the room is 16 feet by 16 feet, the how many tiles will you 
need? 
 
A) 16 tiles 
B) 32 tiles 
C) 64 tiles 
D) 256 tiles 
 
3.N.5 Recognize classes to which a number may belong (odd numbers, even numbers, and multiples of 
numbers through 10). Identify the numbers in those classes, e.g., the class of multiples of 7 between 1 
and 29 consists of 7, 14, 21, 28.  
 
Technology/Engineering, Grades 3-5 Standard 2.1, 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You are beginning to lay your new tile floor and are trying to find how many tiles you will need 
to purchase. If the tiles are 2 feet by 2 feet and the room is 16 feet by 16 feet, the how many 
tiles will you need? 
 
Solution 
To solve this you can remember that 2 is a factor of 16, this means that the tiles will disperse 
evenly on the floor. Also, since we know that 2 goes into 16 a total of 8 times, there will be 8 
rows of 8 tiles. From here it is simple multiplication to find the number of tiles. 
 
 
 
 
 
                           
Answer: C 
3.N.8 Select and use appropriate operations (addition, subtraction, multiplication, and division) to solve 
problems, including those involving money. 
 
Life Science (Biology), Grades PreK-2, Standard 1, 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water.  
 
You are buying fertilizer for your lawn at the hardware store. You know that it will take 3 bags of 
fertilizer to cover your entire lawn. If each bag costs $16.69, how much will it cost for all 3 bags? 
A) $33.38 
B) $49.07 
C) $50.07 
D) $55.65 
 
 
 
 
  
3.N.8 Select and use appropriate operations (addition, subtraction, multiplication, and division) to solve 
problems, including those involving money. 
 
Life Science (Biology), Grades PreK-2, Standard 1, 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water.  
 
You are buying fertilizer for your lawn at the hardware store. You know that it will take 3 bags of 
fertilizer to cover your entire lawn. If each bag costs $16.69, how much will it cost for all 3 bags? 
Solution 
To calculate how many 3 bags of fertilizer will cost, multiply the price of one bag by 3. 3 𝑏𝑎𝑔𝑠 ∗ $16.69 𝑏𝑎𝑔⁄ = $50.07 
Answer: C 
 
 
 
  
3.N.9 Know multiplication facts through 10 x 10 and related division facts, e.g., 9 x 8 = 72 and 72 ÷ 9 = 8. 
Use these facts to solve related problems, e.g., 3 x 5 is related to 3 x 50. 
 
Technology and Engineering Science, Grades 3-5, Standard 1.2 
Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape 
measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely. 
 
This weekend you plan to install your new 7.1 surround sound system in your home. You have a center 
channel speaker, left and right front speakers, left and right side speakers, and left and right rear 
speakers that you need to mount on the wall. Each speaker comes with a mounting bracket that 
requires 8 screws. How many screws do you need to mount all of your speakers? 
 
A) 49 screws 
B) 52 screws 
C) 54 screws 
D) 56 screws 
3.N.9 Know multiplication facts through 10 x 10 and related division facts, e.g., 9 x 8 = 72 and 72 ÷ 9 = 8. 
Use these facts to solve related problems, e.g., 3 x 5 is related to 3 x 50. 
 
Technology and Engineering Science, Grades 3-5, Standard 1.2 
Identify and explain the appropriate materials and tools (e.g., hammer, screwdriver, pliers, tape 
measure, screws, nails, and other mechanical fasteners) to construct a given prototype safely. 
 
This weekend you plan to install your new 7.1 surround sound system in your home. You have a center 
channel speaker, left and right front speakers, left and right side speakers, and left and right rear 
speakers that you need to mount on the wall. Each speaker comes with a mounting bracket that 
requires 8 screws to safely mount the speaker to the wall. How many screws do you need to mount all 
of your speakers? 
 
Solution 
 
We know that it takes 8 screws to mount 1 speaker, so to calculate how many screws are needed to 
mount all of the brackets, and therefore all the speakers, simply multiply the number of screws needed 
to mount a speaker by how many speakers you have. 
 8 𝑠𝑐𝑟𝑒𝑤𝑠1 𝑠𝑝𝑒𝑎𝑘𝑒𝑟 ∗ 7 𝑠𝑝𝑒𝑎𝑘𝑒𝑟𝑠 = 56 𝑠𝑐𝑟𝑒𝑤𝑠 
 
Answer: D 
4.N.1 Exhibit an understanding of the base ten number system by reading, modeling, writing, and 
interpreting whole numbers to at least 100,000; demonstrating an understanding of the values of the 
digits; and comparing and ordering the numbers. 
  
Life Science (Biology), Grades 3–5, Standard 11  
Describe how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is 
transferred within a food chain from producers (plants) to consumers to decomposers. 
 
Sugar is made by some plants to store energy. People like sugar for its sweetness and its energy, so 
some of these plants are grown commercially for their sugar extract. Commercial sugar companies 
produce 120,450 thousand pounds of sugar per year. How would you write the amount of sugar 
produced commercially in one year in words? 
 
A) One hundred twenty thousand, four thousand fifty pounds 
B) One hundred twenty thousand, four hundred fifty pounds 
C) One hundred twelve thousand, four hundred fifty pounds 
D) One hundred twelve hundred, four thousand fifty pounds 
 
 
   
4.N.1 Exhibit an understanding of the base ten number system by reading, modeling, writing, and 
interpreting whole numbers to at least 100,000; demonstrating an understanding of the values of the 
digits; and comparing and ordering the numbers. 
  
Life Science (Biology), Grades 3–5, Standard 11  
Describe how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is 
transferred within a food chain from producers (plants) to consumers to decomposers. 
 
Sugar is made by some plants to store energy. People like sugar for its sweetness and its energy, so 
some of these plants are grown commercially for their sugar extract. Commercial sugar companies 
produce 120,450 thousand pounds of sugar per year. How would you write the amount of sugar 
produced commercially in one year in words? 
 
Solution 
To write 120,450 pounds in words we need to recognize the place value of each number. In the one 
hundred thousand place is 1, in the ten thousand place is 2, in the thousand place is 0, in the hundreds 
place is 4, in the tens place is 5, and in the ones place is 0. This gives one hundred twenty thousand four 
hundred fifty. 
Answer: B 
4.N.10 Select and use appropriate operations (addition, subtraction, multiplication, and division) to 
solve problems, including those involving money.  
 
Earth and Space Science, Grades PreK‐2, Standard 5 
Identify some events around us that have repeating patterns, including the seasons of the year, day and 
night.  
 
You’re friend’s birthday is coming up, and you want to surprise him with a birthday cake. Because he 
was born on February 29, you think it will be funny to put one candle for every February 29th there has 
been since he was born, not one candle for every year that has past. If he is turning 32, how many 
candles will you put on his birthday cake? 
 
A) 7 
B) 8 
C) 9 
D) 10 
4.N.10 Select and use appropriate operations (addition, subtraction, multiplication, and division) to 
solve problems, including those involving money.  
 
Earth and Space Science, Grades PreK-2, Standard 5 
Identify some events around us that have repeating patterns, including the seasons of the year, day and 
night.  
 
You’re friend’s birthday is coming up, and you want to surprise him with a birthday cake. Because he 
was born on February 29, you think it will be funny to put one candle for every February 29th there has 
been since he was born, not one candle for every year that has past. If he is turning 32, how many 
candles will you put on his birthday cake? 
 
Solution 
 
To solve this problem, you need to recognize that February 29th is only a day once every four years. Once 
you recognize this, the problem is very simple. 
 
To calculate how many February 29ths there have been in 32 years, divide 32 by 4. 
 
        
                 
              
 
Answer: B 
4.N.11 Know multiplication facts through 12 x 12 and related division facts. Use these facts to solve 
related multiplication problems and compute related problems, e.g., 3 x 5 is related to 30 x 50, 300 x 5, 
and 30 x 500. 
 
Earth and Space Science, Grades 3-5, Standard 7 
Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to 
the weather in a particular place and time.  
 
When precipitation falls, its accumulation can be measured in inches. If precipitation falls as snow, it 
accumulates 6 times as high as rain. A series of storms drop 11 inches of rain on your town. If it had 
been cold enough for that precipitation to fall as snow, how much snow would have fallen? 
 
A) 17 inches 
B) 33 inches 
C) 66 inches 
D) 99 inches 
4.N.11 Know multiplication facts through 12 x 12 and related division facts. Use these facts to solve 
related multiplication problems and compute related problems, e.g., 3 x 5 is related to 30 x 50, 300 x 5, 
and 30 x 500. 
 
Earth and Space Science, Grades 3-5, Standard 7 
Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to 
the weather in a particular place and time.  
 
When precipitation falls, its accumulation can be measured in inches. If precipitation falls as snow, it 
accumulates 6 times as high as rain. A series of storms drop 11 inches of rain on your town. If it had 
been cold enough for that precipitation to fall as snow, how much snow would have fallen? 
 
Solution 
 
Precipitation accumulates 6 times as high if it is snow rather than rain. 11 inches of rain fell in your town, 
so to determine how much snow would have fallen if it was cold enough, we need to multiply 11 inches 
by 6. 
 11 𝑖𝑛𝑐ℎ𝑒𝑠 𝑜𝑓 𝑟𝑎𝑖𝑛 ∗ 6 𝑖𝑛𝑐ℎ𝑒𝑠 𝑜𝑓 𝑠𝑛𝑜𝑤 𝑖𝑛𝑐ℎ 𝑜𝑓 𝑟𝑎𝑖𝑛⁄ = 66 𝑖𝑛𝑐ℎ𝑒𝑠 𝑜𝑓 𝑠𝑛𝑜𝑤 
 
Solution: D 
4.N.12 Add and subtract (up to five-digit numbers) and multiply (up to three digits by two digits) 
accurately and efficiently. 
 
Life Sciences (Biology) Grades PreK-2, Standard 8 
Identify the ways in which an organism’s habitat provides for its basic needs (plants require air, water, 
nutrients, and light; animals require food, water, air, and shelter). 
 
You are packing for a 2 week hiking trip and would like to take as little weight as you can. If a person 
needs to drink 64 oz of water a day to stay hydrated, how much water should you bring with you? 
A) 640 oz 
B) 64 oz 
C) 128 oz 
D) 896 oz 
4.N.12 *Add and subtract (up to five-digit numbers) and multiply (up to three digits by two digits) 
accurately and efficiently. 
 
Life Sciences (Biology) Grades PreK-2, Standard 8 
Identify the ways in which an organism’s habitat provides for its basic needs (plants require air, water, 
nutrients, and light; animals require food, water, air, and shelter). 
 
You are packing for a 2 week hiking trip and would like to take as little weight as you can. If a person 
needs to drink 64 oz of water a day to stay hydrated, how much water should you bring with you? 
Solution 
From the given information and knowing that there are 7 days in one week, therefore, 14 days in two 
weeks and needing 64 oz of water in one day. The following multiplication equation is used 
        
    
   
       
Answer D 
4.N.13 Divide up to a three-digit whole number with a single-digit divisor (with or without remainders) 
accurately and efficiently. Interpret any remainders.  
 
Physical Sciences (Chemistry and Physics), Grades 3-5, Standard 10 
Identify and classify objects and materials that a magnet will attract and objects and materials that a 
magnet will not attract.  
 
A powerful electromagnet is passed over a scrap pile to separate iron and steel from other non-
magnetic materials. The scrap yard manager knows that approximately one fourth of the scrap pile's 
weight is iron or steel. If 244 tons of new scrap comes in, approximately how much iron and steel can 
the manager expect to separate from the new scrap pile? 
 
A) 44 tons 
B) 51 tons 
C) 56 tons 
D) 61 tons 
4.N.13 Divide up to a three-digit whole number with a single-digit divisor (with or without remainders) 
accurately and efficiently. Interpret any remainders.  
 
Physical Sciences (Chemistry and Physics), Grades 3-5, Standard 10 
Identify and classify objects and materials that a magnet will attract and objects and materials that a 
magnet will not attract.  
 
A powerful electromagnet is passed over a scrap pile to separate iron and steel from other non-
magnetic materials. The scrap yard manager knows that approximately one fourth of the scrap pile's 
weight is iron or steel. If 244 tons of new scrap comes in, approximately how much iron and steel can 
the manager expect to separate from the new scrap pile? 
 
Solution 
 
If one fourth of the scrap pile's weight is iron or steel, we can divide the scrap pile's weight by 4 to 
determine how much of the pile is iron or steel. 
 244 𝑡𝑜𝑛𝑠 𝑜𝑓 𝑠𝑐𝑟𝑎𝑝 ÷ 4 tons of scrap tons of iron or steel⁄ = 61 tons of iron or steel 
 
Answer: D 
4.N.14 Demonstrate in the classroom an understanding of and the ability to use the conventional 
algorithms for addition and subtraction (up to five-digit numbers), and multiplication (up to three digits 
by two digits). 
 
Life Science (Biology), Grades Pre K–2, Standard 2 
Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food 
production, support, water transport, reproduction, growth, and protection. 
 
A company that makes maple syrup collects sap from sugar maple trees to make their maple syrup. To 
make 1 gallon of syrup, it takes 40 gallons of sap. How many gallons of sap does the company need to 
harvest if it wants to make 128 gallons of maple syrup? 
 
A) 5120 gallons 
B) 5200 gallons 
C) 5648 gallons  
D) 6124 gallons 
4.N.14 Demonstrate in the classroom an understanding of and the ability to use the conventional 
algorithms for addition and subtraction (up to five-digit numbers), and multiplication (up to three digits 
by two digits). 
 
Life Science (Biology), Grades PreK–2, Standard 2 
Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food 
production, support, water transport, reproduction, growth, and protection. 
 
A company that makes maple syrup collects sap from sugar maple trees to make their maple syrup. To 
make 1 gallon of syrup, it takes 40 gallons of sap. How many gallons of sap does the company need to 
harvest if it wants to make 128 gallons of maple syrup? 
 
Solution 
 
You need 40 gallons of sap for every 1 gallon of syrup, so to determine how much sap you need to make 
128 gallons of syrup you need to multiply 128 gallons by 40 gallons. 
 
 128 
                                                                                       ×   40 
  000 
                                                                                   +   512    
5120 
 
Answer: D 
 
An earthquake creates a 180 feet deep crack along a fault line. The local quarry can only provide enough 
gravel to fill 6 feet of the crack per day. How many days does it take to fill the entire hole? 
 
A) 6 days 
B) 18 days  
C) 24 days 
D) 30 days   
 
  
4.N.15 Demonstrate in the classroom an understanding of and the ability to use the conventional 
algorithm for division of up to a three-digit whole number with a single-digit divisor (with or without 
remainders).  
 
Earth and Space Science, Grades 3–5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and 
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes. 
 
An earthquake creates a 180 feet deep crack along a fault line. The local quarry can only provide enough 
gravel to fill 6 feet of the crack per day. How many days does it take to fill the entire hole? 
 
Solution 
 
This is a long division problem. Set up the problem with 6 as the divisor and 180 as the dividend. 
 
        
 
6 does not divide 1, so divide 18 by 6. 
6 divides 18, 3 times. 
        
        
 
6 times 3 is 18 
        
        
      
18 minus 18 is 0 
        
        
    
        
Bring down the 0 
        
        
                                                                                             
            
6 divides 0, 0 times 
           
        
                                                                                             
            
 
Answer: D 
4.N.15 Demonstrate in the classroom an understanding of and the ability to use the conventional 
algorithm for division of up to a three-digit whole number with a single-digit divisor (with or without 
remainders).  
 
Earth and Space Science, Grades 3–5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and 
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes. 
4.N.16 Round whole numbers through 100,000 to the nearest 10, 100, 1000, 10,000,and 100,000. 
 
Earth and Space Science, Grades 3–5, Standard 10 
Describe how water on earth cycles in different forms and in different locations, including underground 
and in the atmosphere.  
 
Since the last rainfall, 21,321 gallons have evaporated from a local pond. Rounded to the nearest 
hundred, how many gallons of water have evaporated since the last rainfall? 
 
A) 20,000 gallons 
B) 21,000 gallons 
C) 21,300 gallons 
D) 21,320 gallons 
4.N.16 Round whole numbers through 100,000 to the nearest 10, 100, 1000, 10,000,and 100,000. 
 
Earth and Space Science, Grades 3–5, Standard 10 
Describe how water on earth cycles in different forms and in different locations, including underground 
and in the atmosphere.  
 
Since the last rainfall, 21,321 gallons have evaporated from a local pond. Rounded to the nearest 
hundred, how many gallons of water have evaporated since the last rainfall? 
 
Solution  
 
To round 21,321 gallons to the nearest hundred, find the hundreds place and look one place value to the 
right. If the number in the tens place is 5 or greater, add one to the hundreds place and set all the place 
values right of the hundreds place to 0. If the number in the hundreds place is below 5, simply leave the 
hundreds place alone and set all the place values right of the hundreds place to 0. 
 
                 ↓is in the hundreds place 
            21,321 gallons 
                   ↑2 is in the tens place. 2 is less than 5 
 
Since the number in the tens place is less than 5, we can leave the hundreds place alone and set all of 
the place values to the right to 0. 
 
21,321 gallons rounds to 21,300 
 
Answer: C 
4.N.17 Select and use a variety of strategies (e.g., front-end, rounding, and regrouping) to estimate 
quantities, measures, and the results of whole-number computations up to three-digit whole numbers 
and amounts of money to $1000, and to judge the reasonableness of the answer. 
 
Technology/Engineering, Grades 3–5, Standard 2.1, 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You are buying two-by-fours to build your new shed. Each two-by-four costs $4.95 and you’ve 
determined that to build your shed you will need 29 two-by-fours. You have to stop at the ATM, which 
only dispenses twenty dollar bills, to get cash to buy the lumber. What is the least amount of money you 
can take out of the ATM and still afford all the lumber you need? 
 
A) $120 
B) $140 
C) $160 
D) $180 
 
4.N.17 Select and use a variety of strategies (e.g., front-end, rounding, and regrouping) to estimate 
quantities, measures, and the results of whole-number computations up to three-digit whole numbers 
and amounts of money to $1000, and to judge the reasonableness of the answer. 
 
Technology/Engineering, Grades 3–5, Standard 2.1, 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You are buying two-by-fours to build your new shed. Each two-by-four costs $4.95 and you’ve 
determined that to build your shed you will need 29 two-by-fours. You have to stop at the ATM, which 
only dispenses twenty dollar bills, to get cash to buy the lumber. What is the least amount of money you 
can take out of the ATM and still afford all the lumber you need? 
 
Solution 
  
To make the calculations easier for this problem we round $4.95 to $5.00 and 29 two-by-fours to 30 
two-by-fours. From here we multiply $5.00 by 30 two-by-fours to find how much money you will need. 
                                  
To make sure that you will have enough money to buy all the wood you need you should get $160 out of 
the ATM. 
Answer: C 
 
4.N.18 Use concrete objects and visual models to add and subtract common fractions. 
 
Technology/Engineering, Grades 6-8, Standard 5.1 
Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.  
 
The concrete foundation of a wall needs to be 1' longer then the wall that it will support. The crew has 
already poured 12’7” of a foundation. If the wall is to be 15’ 65
8
” long, how long should they make the 
additional form to make the wall the right length? 
 
You might want to remember 1ft = 12inch 
A) 3’115
8
” 
B) 2’65
8
” 
C) 3’65
8
” 
D) 2’115
8
” 
 
 
 
 
 
 
4.N.18 Use concrete objects and visual models to add and subtract common fractions. 
 
Technology/Engineering, Grades 6-8, Standard 5.1 
Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.  
 
The concrete foundation of a wall needs to be 1' longer then the wall that it will support. The crew has 
already poured 12’7” of a foundation. If the wall is to be 15’ 65
8
” long, how long should they make the 
additional form to make the wall the right length? 
 
You might want to remember 1ft = 12inch 
Solution 
 
Describe and explain parts of a structure, e.g., foundation, flooring, decking, wall, roofing systems.  
 
Since the wall needs to be 15’65
8
”, the foundation needs to be 1' longer, or 16’65
8
”, 
 
To make the subtraction easier convert one foot into inches which makes the length of the foundation : 
 16’6 5
8
” =  15’18 5
8
”  (Use 1ft = 12 inch) 
Using this length you can subtract the length of the additional form by subtracting the length already 
laid from the length above.  15’18 5
8
” –  12’7” =  3’11 5
8
”  
 
Answer: A 
4.N.2 Represent, order, and compare large numbers (to at least 100,000) using various forms, including 
 
 
Earth and Space Science, Grades 3–5, Standard 3 
Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are 
formed, and explain the natural and physical processes that create these rocks.  
 
You are on a family vacation to the Grand Canyon. You notice that there are many different layers of 
rock on the face of the canyon walls. The table below shows four of the layers and their thickness in 
millimeters. Which layer is the thickest? 
 
  
 
 
 
 
A) Sedimentary 
B) Red-wall Limestone 
C) Metamorphic 
D) Igneous 
 
 
Layers Thickness (mm) 
Sedimentary 120,000 
Red-wall Limestone 111,000 
Metamorphic 121,000 
Igneous 112,000 
Sedimentary 
Red-wall Limestone 
Metamorphic 
Igneous 
4.N.2 Represent, order, and compare large numbers (to at least 100,000) using various forms, including 
 
 
Earth and Space Science, Grades 3–5, Standard 3 
Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are 
formed, and explain the natural and physical processes that create these rocks.  
 
You are on a family vacation to the Grand Canyon; you notice that there are many different layers of 
rock on the face of the canyon walls. The table below shows four of the layers and their thickness in 
millimeters. Which layer is the thickest? 
 
  
 
 
 
 
Solution  
To find the layer that is the thickest , you need to compare the thickness of each layer. 
You notice that Metamorphic, which is 121,000 mm, is thicker than any other layer. 
 
Answer: B  
 
Layers Thickness (mm) 
Sedimentary 120,000 
Red-wall Limestone 111,000 
Metamorphic 121,000 
Igneous 112,000 
Sedimentary 
Red-wall Limestone 
Metamorphic 
Igneous 
4.N.3 Demonstrate an understanding of fractions as parts of unit wholes, as parts of a collection, and as 
locations on the number line. 
 
Life Sciences (Biology), Grades 3-5, Standard 4 
Describe the major stages that characterize the life cycle of the frog and butterfly as they go through 
metamorphosis.   
 
In the course of a frog’s metamorphosis it spends 2 weeks as an egg, 2 weeks as a tadpole, 7 weeks as a 
tadpole with legs, 6 weeks as a young frog until it is fully developed. A frog will, on average, live to be 5 
years old. In simplest form, what fraction of the frog’s life is spent in metamorphosis? 
 
A) 16/260 
B) 4/65 
C) 8/130 
D) 7/130 
4.N.3 Demonstrate an understanding of fractions as parts of unit wholes, as parts of a collection, and as 
locations on the number line. 
 
Life Sciences (Biology), Grades 3-5, Standard 4 
Describe the major stages that characterize the life cycle of the frog and butterfly as they go through 
metamorphosis.   
 
In the course of a frog’s metamorphosis it spends 2 weeks as an egg, 2 weeks as a tadpole, 7 weeks as a 
tadpole with legs, 6 weeks as a young frog until it is fully developed. A frog will, on average, live to be 5 
years old. In simplest form, what fraction of the frog’s life is spent in metamorphosis? 
 
Solution 
 
In order to solve this problem you must first find how many weeks are spent in metamorphosis, simply 
by adding the time in all stages of metamorphosis together. 
 
                                    
 
Now that we have the time in metamorphosis in terms of weeks we need the total lifespan in terms of 
weeks by converting 5 years into weeks. 
 
    
     
    
                   
 
From this to find the fraction we simply take 
  
   
 and find it in its simplest form, which is 
 
  
 
 
Answer: B 
 
4.N.5 Identify and generate equivalent forms of common decimals and fractions less than one whole 
(halves, quarters, fifths, and tenths).  
 
Life Sciences (Biology) Grades 3-5, Standard 2 
 Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food 
production, support, water transport, reproduction, growth, and protection.  
 
Suppose you are growing a plant in a pot whose volume is 36 𝑖𝑛3. For the plant to be healthy and 
continue to grow the volume of the roots should be 50%, or .5, of the soil. Ideally, what is the volume of 
the roots? 
A) 6 𝑖𝑛3 
B) 18 𝑖𝑛3 
C) 24 𝑖𝑛3 
D) 15 𝑖𝑛3 
4.N.5 Identify and generate equivalent forms of common decimals and fractions less than one whole 
(halves, quarters, fifths, and tenths).  
 
Life Sciences (Biology) Grades 3-5, Standard 2 
 Identify the structures in plants (leaves, roots, flowers, stem, bark, wood) that are responsible for food 
production, support, water transport, reproduction, growth, and protection.  
 
Suppose you are growing a plant in a pot whose volume is 36 𝑖𝑛3. For the plant to be healthy and 
continue to grow the volume of the roots should be 50%, or .5, of the soil. Ideally, what is the volume of 
the roots? 
Solution 
To solve this problem for 50% or .5 of the given volume of 36 𝑖𝑛3 you multiply the volume by .5 and find 
the answer to be 
 . 5 ∗ 36 𝑖𝑛3 = 18 𝑖𝑛3 
Therefore the correct answer is 18 𝑖𝑛3 
Answer B. 
 
4.N.6 Exhibit an understanding of the base ten number system by reading, naming, and writing decimals 
between 0 and 1 up to the hundredths.  
 
Earth and Space Science, Grades 3-5 Standard 14, 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky.  
 
You are looking at the night sky and notice many stars. You know that you can see one hundredth of the 
stars that are visible from the United States. Which of the following represents one hundredth? 
 
A) .1 
B) .01 
C) .001 
D) .0001 
 
4.N.6 Exhibit an understanding of the base ten number system by reading, naming, and writing 
decimals between 0 and 1 up to the hundredths.   
Earth and Space Science, Grades 3-5 Standard 14, 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth 
rotates on its axis once approximately every 24 hours. Make connections between the rotation 
of the earth and day/night, and the apparent movement of the sun, moon, and stars across the 
sky.   You are looking at the night sky and notice many stars. You know that you can see one hundredth of the stars that are visible from the United States. Which of the following represents one hundredth?  Solution To solve this you need to recognize that the hundredths decimal point is the second number to the right of the decimal point. That leaves only one possible answer. Answer: B 
4.N.7 Recognize classes (in particular, odds, evens; factors or multiples of a given number; and squares) 
to which a number may belong, and identify the numbers in those classes. Use these in the solution of 
problems.  
 
Technology/Engineering, Grades 3-5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You are going to a family cookout and are in charge of bringing the soda. You pack the cans in layers so 
they don't move around while they are in the cooler.  You can pack 9 cans of soda in one layer, and 18 
cans of soda in two layers. Which two numbers represent how many cans you could fit in total if you  
packed three layers or four layers? 
 
A) 9, 16 
B) 18, 21 
C) 21, 27 
D) 27, 36 
4.N.7 Recognize classes (in particular, odds, evens; factors or multiples of a given number; and squares) 
to which a number may belong, and identify the numbers in those classes. Use these in the solution of 
problems.  
 
Technology/Engineering, Grades 3-5, Standard 2.1 
Identify a problem that reflects the need for shelter, storage, or convenience.  
 
You are going to a family cookout and are in charge of bringing the soda. You pack the cans in layers so 
they don't move around while they are in the cooler.  You can pack 9 cans of soda in one layer, and 18 
cans of soda in two layers. Which two numbers represent how many cans you could fit in total if you  
packed three layers or four layers? 
 
Solution 
 
Recognize that one layer of consists of 9 cans. The number of cans that you can pack in the cooler must 
be a multiple of 9. Answer C is the only answer that provides multiples of 9, so C is the answer. 
 
Answer: C 
4.N.8 Select, use, and explain various meanings and models of multiplication and division of whole 
numbers. Understand and use the inverse relationship between the two operations.  
 
Technology/Engineering, Grades PreK-2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever. 
 
The distance that a wheel travels can be found by multiplying the circumference of the wheel by how 
many times it rotates. If a wheel rotates 6 times and travels 54 feet, which expression would you use to 
calculate the circumference of the wheel? 
 
A)                     
B)                     
C)                     
D)                      
  
4.N.8 Select, use, and explain various meanings and models of multiplication and division of whole 
numbers. Understand and use the inverse relationship between the two operations.  
 
Technology/Engineering, Grades PreK-2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever.  
 
The distance that a wheel travels can be found by multiplying the circumference of the wheel by how 
many times it rotates. If a wheel rotates 6 times and travels 54 feet, what expression will give you the 
circumference of the wheel? 
 
Solution 
The distance that the wheel travels can be found by multiplying the circumference of the wheel by how 
many times it rotates. From this we know that the circumference of the wheel can be found by dividing 
the distance travelled by how many times the wheel rotates. 
 
                                 
 
                                 
 
Now plug in the numbers given in the problem 
 
                                  
 
Answer: B 
 
Air consists mostly of nitrogen and oxygen, but the third most abundant gas in air is argon. There are 
approximately 103 argon molecules in every million molecules of air. Which number represents the 
amount of argon in one million molecules of air? 
A) 30 molecules 
B) 100 molecules 
C) 1000 molecules 
D) 3000 molecules 
5.N.1 Demonstrate an understanding of (positive integer) powers of ten, e.g., 102, 105.  
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
Air consists mostly of nitrogen and oxygen, but the third most abundant gas in air is argon. There are 
approximately 103 argon molecules in every million molecules of air. Which number represents the 
amount of argon in one million molecules of air? 
Solution 
 
We know that 103 means         . Now we just need to multiply out. 
 
                                                      
 
Answer: C 
5.N.1 Demonstrate an understanding of (positive integer) powers of ten, e.g., 102, 105.  
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
A jeweler makes a necklace by melting $200 of gold with $5 of copper for hardness. The jeweler wants 
to use an equation to figure out how much it will cost to make 5 necklaces. Which of the following is the 
correct equation for this situation? 
 
A)                       
B)                     
C)                       
D)                        
5.N.10 Demonstrate an understanding of how parentheses affect expressions involving addition, 
subtraction, and multiplication, and use that understanding to solve problems, e.g., 3 x (4 + 2) = 3 x 6. 
 
Earth and Space Science, Grades 3–5, Standard 2 
Identify the physical properties of minerals (hardness, color, luster, cleavage, and streak), and explain 
how minerals can be tested for these different physical properties.  
 
A jeweler makes a necklace by melting $200 of gold with $5 of copper for hardness. The jeweler wants 
to use an equation to figure out how much it will cost to make 5 necklaces. Which of the following is the 
correct equation for this situation? 
 
Solution 
 
To find how much it costs to make1 necklace, add the cost of the gold to the cost of the copper. 
          
 Since the jeweler wants to make 5 necklaces, you need to multiply by 5,  
                       
Answer: C 
5.N.10 Demonstrate an understanding of how parentheses affect expressions involving addition, 
subtraction, and multiplication, and use that understanding to solve problems, e.g., 3 x (4 + 2) = 3 x 6. 
 
Earth and Space Science, Grades 3–5, Standard 2 
Identify the physical properties of minerals (hardness, color, luster, cleavage, and streak), and explain 
how minerals can be tested for these different physical properties.  
5.N.11 Demonstrate an understanding of the inverse relationship of addition and subtraction, and use 
that understanding to simplify computation and solve problems. 
 
Earth and Space Science, Grades 3-5, Standard 3 
Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are 
formed, and explain the natural and physical processes that create these rocks.  
 
You and a friend decide that you want to begin collecting rocks. You find rocks from all three categories 
of rock; metamorphic, igneous, and sedimentary. You begin with 10 of each kind of rock, but then trade 
your friend 6 igneous rocks for 3 sedimentary and 3 metamorphic rocks. How many of each kind of rock 
do you have now? 
 
A) 10 Metamorphic, 16 Igneous, 4 Sedimentary 
B) 13 Metamorphic, 4 Igneous, 13 Sedimentary 
C) 10 Metamorphic, 10 Igneous, 10 Sedimentary 
D) 7 Metamorphic, 16 Igneous, 7 Sedimentary 
 
 
5.N.11 Demonstrate an understanding of the inverse relationship of addition and subtraction, and use 
that understanding to simplify computation and solve problems. 
 
Earth and Space Science, Grades 3-5, Standard 3 
Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are 
formed, and explain the natural and physical processes that create these rocks.  
 
You and a friend decide that you want to begin collecting rocks. You find rocks from all three categories 
of rock; metamorphic, igneous, and sedimentary. You begin with 10 of each kind of rock, but then trade 
your friend 6 igneous rocks for 3 sedimentary and 3 metamorphic rocks. How many of each kind of rock 
do you have now? 
 
Solution 
 
If you trade away 6 igneous rocks, you need to subtract 6 from the number of igneous rocks you have in 
your collection. 
 
                               
 
In this trade, you also gain 3 sedimentary rocks and 3 metamorphic rocks, so you need to add 3 to the 
number or sedimentary rocks you have and add 3 to the number of metamorphic rocks you have. 
 
                                            
 
                                         
 
This gives you 13 metamorphic rocks, 4 igneous rocks, and 13 sedimentary rocks. 
 
Answer: B 
5.N.12 Accurately and efficiently add and subtract whole numbers and positive decimals. Multiply and 
divide (using double-digit divisors) whole numbers. Multiply positive decimals with whole numbers.  
 
Earth and Space Science, Grade 3-5, Standard 15 
Describe the changes that occur in the observable shape of the moon over the course of a 
month. 
 
You are planning to observe the next full moon with a telescope from your backyard. The moon travels 
around the Earth in a circular orbit, 12 degrees per day. If tonight there is no moon, the moon must 
travel 180 degrees to appear as a full moon. How many days must you wait until the next full moon? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A) 15 days 
B) 15 ½ days 
C) 16 days 
D) 16 ½ days 
12  
No Moon Full Moon 
Earth 
After 1 day 
5.N.12 Accurately and efficiently add and subtract whole numbers and positive decimals. Multiply and 
divide (using double-digit divisors) whole numbers. Multiply positive decimals with whole numbers.  
 
Earth and Space Science, Grade 3-5, Standard 15 
Describe the changes that occur in the observable shape of the moon over the course of a 
month. 
 
You are planning to observe the next full moon with a telescope from your backyard. The moon travels 
around the Earth in a circular orbit, 12 degrees per day. If tonight there is no moon, the moon must 
travel 180 degrees to appear as a full moon. How many days must you wait until the next full moon? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution 
 
To calculate how many days it will take for the moon to travel 180 degrees, divide 180 degrees by 12 
degrees/day. 
 
           
              
         
 
Answer: A 
12  
No Moon Full Moon 
Earth 
After 1 day 
5.N.13 Accurately and efficiently add and subtract positive fractions and mixed numbers with like 
denominators and with unlike denominators (2, 4, 5, 10 only); multiply positive fractions with whole 
numbers. Simplify fractions in cases when both the numerator and the denominator have 2, 3, 4, 5, or 
10 as a common factor. 
 
Earth and Space Science, Grades 3-5, Standard 5 
Recognize and discuss the different properties of soil, including color, texture (size of particles), the 
ability to retain water, and the ability to support the growth of plants.  
 
You take a sample of one cubic foot of soil from your garden and determine that it can absorb one 
quarter of a gallon of water. Your garden has 120 cubic feet of soil. How many gallons of water will it 
take to water your entire garden? 
 
A) 12 gallons 
B) 20 gallons 
C) 30 gallons 
D) 40 gallons 
5.N.13 Accurately and efficiently add and subtract positive fractions and mixed numbers with like 
denominators and with unlike denominators (2, 4, 5, 10 only); multiply positive fractions with whole 
numbers. Simplify fractions in cases when both the numerator and the denominator have 2, 3, 4, 5, or 
10 as a common factor. 
 
Earth and Space Science, Grades 3-5, Standard 5 
Recognize and discuss the different properties of soil, including color, texture (size of particles), the 
ability to retain water, and the ability to support the growth of plants.  
 
You take a sample of one cubic foot of soil from your garden and determine that it can absorb one 
quarter of a gallon of water. Your garden has 120 cubic feet of soil. How many gallons of water will it 
take to water your entire garden? 
 
Solution 
 
We know that one cubic foot of soil can hold 1
4
 of a gallon of water, so to find how much water 120 cubic 
feet can hold, simply multiple 
1 𝑔𝑎𝑙𝑙𝑜𝑛
4 𝑓𝑡3  by 120𝑓𝑡3. 
 1 𝑔𝑎𝑙𝑙𝑜𝑛𝑠4 𝑓𝑡3 ∗ 120𝑓𝑡3 = 1204 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 
 
This simplifies to 30 gallons 
 
Answer: C 
5.N.14 Estimate sums and differences of whole numbers, positive fractions, and positive decimals. 
Estimate products of whole numbers and products of positive decimals with whole numbers. Use a 
variety of strategies and judge the reasonableness of the answer.  
 
Life Sciences (Biology), Grades 3-5, Standard 3 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
There are various factors that determine the length of a person’s life. The average life expectancy in 
America is 78.4 years. It is said that the typical smoker loses 25 years off of his life expectancy. Also, it 
can be said that proper diet and exercise can increase your life expectancy by 15 years. What is the 
estimated life expectancy of a typical smoker who has a proper diet and exercises regularly?  
 
A) 60 years 
B) 70 years 
C) 80 years 
D) 90 years 
 
5.N.14 Estimate sums and differences of whole numbers, positive fractions, and positive decimals. 
Estimate products of whole numbers and products of positive decimals with whole numbers. Use a 
variety of strategies and judge the reasonableness of the answer.  
 
Life Sciences (Biology), Grades 3-5, Standard 3 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
 
There are various factors that determine the length of a person’s life. The average life expectancy in 
America is 78.4 years. It is said that the typical smoker loses 25 years off of his life expectancy. Also, it 
can be said that proper diet and exercise can increase your life expectancy by 15 years. What is the 
estimated life expectancy of a typical smoker who has a proper diet and exercises regularly?  
 
Solution 
 
From the given information we see that the average life expectancy of an American is approximately 80 
years. However, in our case of a typical smoker who diets and exercises regularly this estimate becomes 
 
                                    
 
Answer B. 
 
Olympic gold medals are actually gilded silver with a gold plating as opposed to being solid gold. The 
metal smith who makes the medals knows that the gold plating will add 2 thousandths of an inch to 
both sides of the medal. If the Olympic gold medal must be 2.364 inches in diameter after it is plated, 
what diameter should the medal be before plating to ensure that it is not too big once it has been plated? 
A) 2.162 inches 
B) 2.322 inches 
C) 2.360 inches 
D) 2.362 inches 
5.N.2 Demonstrate an understanding of place value through millions and thousandths.  
 
Technology/Engineering, Grades 3–5, Standard 1.1 
Identify materials used to accomplish a design task based on a specific property, e.g., strength, 
hardness, and flexibility.  
 
Olympic gold medals are actually gilded silver with a gold plating as opposed to being solid gold. The 
metal smith who makes the medals knows that the gold plating will add 2 thousandths of an inch to 
both sides of the medal. If the Olympic gold medal must be 2.364 inches in diameter after it is plated, 
what diameter should the medal be before plating to ensure that it is not too big once it has been plated? 
Solution 
 
We know that gold plating will add 2 thousandths of an inch to both sides of the medal. This means that 
if the plating is 2 thousandths of an inch thick, it will make the medal 4 thousandths of an inch greater in 
diameter, because the plating is on both sides of the medal. 
 
To ensure that the medal is the correct dimensions after plating, the metalsmith must make the silver 
medal to be 4 thousandths of an inch thinner than its final width. 
 
                                       
 
Answer: C 
5.N.2 Demonstrate an understanding of place value through millions and thousandths.  
 
Technology/Engineering, Grades 3–5, Standard 1.1 
Identify materials used to accomplish a design task based on a specific property, e.g., strength, 
hardness, and flexibility.  
5.N.4 Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit wholes, 
as parts of a collection, and as locations on the number line.  
 
Earth and Space Science, Grades PreK-2, Standard 1 
Recognize that water, rocks, soil, and living organisms are found on the earth’s surface. 
 
You are in charge of finding a new site for a city park. The right plot of land for the park must be a 
quarter rock, a quarter water, and half soil. Which of the following accurately reflects the intended 
combination of water, rocks, and soil? 
 
A) 
 
 
      
 
 
      
 
 
     
B) 
 
 
      
 
 
      
 
 
     
C) 
 
 
      
 
 
      
 
 
     
D) 
 
 
      
 
 
      
 
 
     
 
5.N.4 Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit wholes, 
as parts of a collection, and as locations on the number line.  
 
Earth and Space Science, Grades PreK-2, Standard 1 
Recognize that water, rocks, soil, and living organisms are found on the earth’s surface. 
 
You are in charge of finding a new site for a city park. The right plot of land for the park must be a 
quarter rock, a quarter water, and half soil. Which of the following accurately reflects the intended 
combination of water, rocks, and soil? 
 
Solution 
 
We are given the combination of rocks, water, and soil in percentages which are out of 100%. We need 
to find these percentages as fractions. 
 
Rocks are a quarter of the park, or 
 
 
 
 
Water is a quarter of the park, or 
 
 
 
 
Soil is one half of the park, or 
 
 
 
 
This shows the combination we are looking for is 
 
 
 rocks, 
 
 
 water, and 
 
 
 soil. 
 
Answer: C 
5.N.5 Identify and determine common equivalent fractions (with denominators 2, 4, 5, 10) and mixed 
numbers (with denominators 2, 4, 5, 10), decimals, and percents (through one hundred percent), e.g., 
3/4 = 0.75 = 75%.  
 
Earth Space Science, GradesPreK-2, Standard 5 
Identify some events around us that have repeating patterns, including the seasons of the year, day and 
night. 
 
During winter in Alaska, it is dark for 18 hours a day. Which fraction represents how much of the day is 
dark during winter in Alaska? 
 
A) 
 
 
 
B) 
 
 
 
C) 
 
 
 
D) 
 
 
 
 
18
6
3 2
3
24
6
3 2
4
2 2
5.N.5 Identify and determine common equivalent fractions (with denominators 2, 4, 5, 10) and mixed 
numbers (with denominators 2, 4, 5, 10), decimals, and percents (through one hundred percent), e.g., 
3/4 = 0.75 = 75%.  
 
Earth Space Science, GradesPreK-2, Standard 5 
Identify some events around us that have repeating patterns, including the seasons of the year, day and 
night. 
 
During winter in Alaska, it is dark for 18 hours a day. Which fraction represents how much of the day is 
dark during winter in Alaska? 
 
Solution 
 
Write a fraction that represents how much of the day is spent in darkness. If it is dark for 18 out of 24 
hours, this fraction would be 
  
  
. 
 
To simplify this fraction, we need to find common factors of the numerator and denominator. Write a 
factor tree for the numerator and denominator. 
 
 
 
 
 
 
 
 
 
 
Rewrite the fraction in the following form. 
 
 
     
       
 
 
Now cancel out numbers you see in both the numerator and the denominator. We can cancel out one 3 
and one 2 in this fraction. Then simplify. 
 
     
       
 
 
   
 
 
 
 
 
 
Answer: B 
 
 The mixture for making the glass used in making windows is 
 
 
 silica sand, also called quartz sand, and 
 
 
 
various materials. Which point on the number line corresponds to the fraction of the glass mixture that 
is silica sand? 
 
 
 
            
                0                                A             B                             C             D                             1           
 
A) A 
B) B 
C) C 
D) D 
    
 
 
5.N.6 Find and position whole numbers, positive fractions, positive mixed numbers, and positive 
decimals on a number line. 
 
Earth and Space Science, Grades 3–5, standard 1,  
Give a simple explanation of what a mineral is and some examples, e.g., quartz, mica. 
 The mixture for making the glass used in making windows is 
 
 
 silica sand, also called quartz sand, and 
 
 
 
various materials. Which point on the number line corresponds to the fraction of the glass mixture that 
is silica sand? 
 
 
           0                                         A             B                       C             D                            1           
 
Solution  
 
We need to find 
 
 
 on the number line. Notice that the number line goes from 0 to 1, and has tick marks 
in intervals of 
 
  
. This means that we need to put 
 
 
 in terms of tenths. 
 
Find an equivalent fraction to 
 
 
 that has 10 as the denominator. This fraction is 
 
  
  
 
This means that the 8th tick mark represents  
 
 
, which is D. 
 
Answer: D 
5.N.6 Find and position whole numbers, positive fractions, positive mixed numbers, and positive 
decimals on a number line. 
 
Earth and Space Science, Grades 3–5, standard 1,  
Give a simple explanation of what a mineral is and some examples, e.g., quartz, mica. 
5.N.7 Compare and order whole numbers, positive fractions, positive mixed numbers, positive decimals, 
and percents. 
 
Life Sciences (Biology), Grades PreK-2, Standard 7 
Recognize changes in appearance that animals and plants go through as the seasons change. 
 
Leaves change color in the fall because they are no longer producing chlorophyll. Given the amount of 
leaves that have changed color on four trees, A, B, C, and D, determine which tree has the most leaves 
that have changed color. 
A) .5 
B) 68% 
C) 5/7 
D) 3/4 
 
5.N.7 Compare and order whole numbers, positive fractions, positive mixed numbers, positive decimals, 
and percents. 
 
Life Sciences (Biology), Grades PreK-2, Standard 7 
Recognize changes in appearance that animals and plants go through as the seasons change. 
 
Leaves change color in the fall because they are no longer producing chlorophyll. Given the amount of 
leaves that have changed color on four trees, A, B, C, and D, determine which tree has the most leaves 
that have changed color. 
Solution 
 
From the given information we simply find them all in decimal form and determine which is largest. We 
know that answer A in decimal form is .5. 
 
Answer B is .68 
 
Answer C is 
 
 
      
 
Answer D is 
 
 
     
 
From this we can clearly see that the tree with the most leaves that have changed color is the tree in 
answer D. 
 
Answer: D 
5.N.8 Apply the number theory concepts of common factor, common multiple, and divisibility rules for 
2, 3, 5, and 10 to the solution of problems. Demonstrate an understanding of the concepts of prime and 
composite numbers.  
 
Earth and Space Science, Grades 3-5, Standard 3 
Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are 
formed, and explain the natural and physical processes that create these rocks.  
 
You find a large group of rocks and you know that there are only three types of rock: metamorphic, 
igneous, and sedimentary. You notice that there is an equal number of each kind of rock. Which number 
could possibly represent the number of rocks that you found? 
 
A) 25 rocks 
B) 50 rocks 
C) 78 rocks 
D) 80 rocks 
 
5.N.8 Apply the number theory concepts of common factor, common multiple, and divisibility rules for 
2, 3, 5, and 10 to the solution of problems. Demonstrate an understanding of the concepts of prime and 
composite numbers.  
 
Earth and Space Science, Grades 3-5, Standard 3 
Identify the three categories of rocks (metamorphic, igneous, and sedimentary) based on how they are 
formed, and explain the natural and physical processes that create these rocks.  
 
You find a large group of rocks and you know that there are only three types of rock: metamorphic, 
igneous, and sedimentary. You notice that there is an equal number of each kind of rock. Which number 
could possibly represent the number of rocks that you found? 
 
Solution 
 
To solve this we must find which answer is divisible by three. To test this, add up the individual digits 
and see if the sum is divisible by three. 
 
Answer A is 25, so… 
 
     , which is not divisible by 3. 
 
Answer B is 50, so… 
 
     , which is not divisible by 3. 
 
Answer C is 78, so… 
 
      , 
 
Repeat this process again: 
  
      , which is divisible by 3. 
 
Answer: C 
5.N.9 Solve problems involving multiplication and division of whole numbers, and multiplication of 
positive fractions with whole numbers. 
 
Technology/Engineering, Grades 3–5, Standard 1.1 
Identify materials used to accomplish a design task based on a specific property, e.g., strength, 
hardness, and flexibility.  
 
For Halloween, you want to suspend a model of a ghost that you made from a tree in your front yard. 
You have 3 separate lengths of fishing line that can hold up to 5½ lbs before it breaks. You want to make 
sure that your model is not too heavy so that it will not break the fishing line once it is suspended. What 
is the most that your model can weigh and still safely hang from the fishing line? 
 
A) 5½ lbs 
B) 16½ lbs 
C) 18½ lbs 
D) 20 lbs 
 
 
 
5.N.9 Solve problems involving multiplication and division of whole numbers, and multiplication of 
positive fractions with whole numbers. 
 
Technology/Engineering, Grades 3–5, Standard 1.1 
Identify materials used to accomplish a design task based on a specific property, e.g., strength, 
hardness, and flexibility.  
 
For Halloween, you want to suspend a model of a ghost that you made from a tree in your front yard. 
You have 3 separate lengths of fishing line that can hold up to 5½ lbs before it breaks. You want to make 
sure that your model is not too heavy so that it will not break the fishing line once it is suspended. What 
is the most that your model can weigh and still safely hang from the fishing line? 
 
Solution 
We know that one length of fishing line can support 5½ lbs, so 3 lines can support 3 times 5½ lbs. 
   
 
 
     
There are several ways to multiply a whole number by a mixed fraction. One way is to convert the mixed 
number to an improper fraction. 
 
 
 
 
     
  
 
     
 
Now simply multiply the fraction by 3. 
 
  
 
    
 
 
 
  
 
       
 
 
     
 
Answer: B 
6.N.1 Demonstrate an understanding of positive integer exponents, in particular, when used in powers 
of ten, e.g.,   ,   .  
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
Since 2005, there has been a large push internationally to develop more power from wind using new 
state of the art windmills. Below is a table of wind power generated by several countries in 2009. Which 
of the following countries produced the most wind power? 
 
Country Wind Power Generated (Watts) 
USA            
Germany                
France 4,410,000,000 
China        
 
 
A) USA 
B) Germany 
C) France 
D) China 
 
6.N.1 Demonstrate an understanding of positive integer exponents, in particular, when used in powers 
of ten, e.g.,   ,   .  
 
Earth and Space Science, Grades PreK-2, Standard 2 
Understand that air is a mixture of gases that is all around us and that wind is moving air. 
 
Since 2005, there has been a large push internationally to develop more power from wind using new 
state of the art windmills. Below is a table of wind power generated by several countries in 2009. Which 
of the following countries produced the most wind power? 
 
Country Wind Power Generated (Watts) 
USA            
Germany                
France 4,410,000,000 
China        
  
Solution 
 
To determine which country has generated the most power in 2009 it will help to see all the number 
multiplied out. 
 
Country Wind Power Generated (Watts) 
USA                
Germany                
France 4,410,000,000 
China                
  
This shows that the USA has generated the most wind power 
 
Answer: A 
6.N.10 Use the number line to model addition and subtraction of integers, with the exception of 
subtracting negative integers.  
 
Technology/Engineering, Grades 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
You are designing a pattern for your new hardwood floor. The planks of wood come in 48 inch lengths, 
and the room you are installing the flooring in is 180 inches long. If you lay three full planks down in a 
row, what size plank will you have to cut to fill the gap in the row? 
 
 
 
 
 
 
 
 
 
A) 24 inches 
B) 36 inches 
C) 48 inches 
D) 52 inches 
? 
180 inches 
48 inches 48 inches 48 inches 
6.N.10 Use the number line to model addition and subtraction of integers, with the exception of 
subtracting negative integers.  
 
Technology/Engineering, Grades 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
You are designing a pattern for your new hardwood floor. The planks of wood come in 48 inch lengths, 
and the room you are installing the flooring in is 180 inches long. If you lay three full planks down in a 
row, what size plank will you have to cut to fill the gap in the row? 
 
 
 
 
 
 
 
 
 
 
         0         24            48         72           96        120         144    168    180 
Solution 
 
Think of the floor as a number line. The left wall is 0. At the end of the first plank, we are 48 inches from 
0. At the end of the second plank, we are 96 inches from 0. At the end of the third plank, we are 144 
inches from 0. We now know that we need to find the gap between 180 inches and 144 inches. To do so, 
we simply subtract 180 inches from 144 inches, giving us 36 inches. 
 
Answer: B 
? 
180 inches 
48 inches 48 inches 48 inches 
6.N.11 Apply the Order of Operations for expressions involving addition, subtraction, multiplication, and 
division with grouping symbols (+, –, x, ÷).  
 
Life Science (Biology), Grades PreK-2, Standard 4 
Describe ways in which many plants and animals closely resemble their parents in observed appearance. 
 
Labrador Retrievers can come in three different colors; black, yellow, and chocolate, and often carry 
recessive genes for colors other than their own. A breeder happens to know that she has a male black 
lab, whom she paid $500 for, that carries yellow and chocolate recessively, and a female yellow lab, 
whom she paid $750 for, that carries chocolate recessively. From this, she can predict that 37.5% of the 
puppies will be black, 50% will be yellow, and 12.5% will be chocolate. If black labs sell for $500, yellow 
labs for $750, and chocolate labs for $1000, how much profit can she expect from a litter of 8 puppies 
after paying for the two parents? 
 
A) $4250 
B) $4750 
C) $5250 
D) $5500 
 
6.N.11 Apply the Order of Operations for expressions involving addition, subtraction, multiplication, and 
division with grouping symbols (+, –, x, ÷).  
 
Life Science (Biology), Grades PreK-2, Standard 4 
Describe ways in which many plants and animals closely resemble their parents in observed appearance. 
 
Labrador Retrievers can come in three different colors; black, yellow, and chocolate, and often carry 
recessive genes for colors other than their own. A breeder happens to know that she has a male black 
lab, whom she paid $500 for, that carries yellow and chocolate recessively, and a female yellow lab, 
whom she paid $750 for, that carries chocolate recessively. From this, she can predict that 37.5% of the 
puppies will be black, 50% will be yellow, and 12.5% will be chocolate. If black labs sell for $500, yellow 
labs for $750, and chocolate labs for $1000, how much profit can she expect from a litter of 8 puppies 
after paying for the two parents? 
 
Solution 
 
This is a multistep problem. First, calculate how many puppies of each color the breeder can expect. For 
each color, multiply the percent of that color by the number of puppies in the litter. 
 
                                      
 
                                      
 
                                            
 
Now set up the equation to model how much money you can make from selling the puppies. 
  
                                                                   
                                         
 
Solve the multiplication problems first and then add 
 
                        
 
Now subtract the cost of the parent dogs 
 
                      
 
Answer: A 
6.N.12 Demonstrate an understanding of the inverse relationship of addition and subtraction, and use 
that understanding to simplify computation and solve problems.  
 
Physical Sciences, Grade 3-5, Standard 5 
Give examples of how energy can be transferred from one form to another.  
 
You are beginning a new exercise program in which your goal is to lose fat and gain muscle. You also 
wish to maintain your current weight. To do this you need to increase your caloric intake to make up for 
the calories you burn due to the new program. If you exercise five times a week and burn a total of 512 
calories, by how much must you increase your caloric intake to maintain your weight? 
 
A) 102 calories 
B) 256 calories 
C) 512 calories 
D) 1024 calories 
6.N.12 Demonstrate an understanding of the inverse relationship of addition and subtraction, and use 
that understanding to simplify computation and solve problems.  
 
Physical Sciences (Chemistry and Physics), Grade 3-5, Standard 5 
Give examples of how energy can be transferred from one form to another.  
 
You are beginning a new exercise program in which your goal is to lose fat and gain muscle. You also 
wish to maintain your current weight. To do this you need to increase your caloric intake to make up for 
the calories you burn due to the new program. If you exercise five times a week and burn a total of 512 
calories, by how much must you increase your caloric intake to maintain your weight? 
 
Solution 
 
To solve this problem, no calculations are needed. Simply recognize that if you burn 512 calories a week, 
you must replace those calories that you burn to maintain your weight. Therefore the answer is 512. 
 
Answer: C 
6.N.13 Accurately and efficiently add, subtract, multiply, and divide (with double-digit divisors) whole 
numbers and positive decimals. 
 
Life Science (Biology), Grades PreK–2 Standard 6, 
Recognize that people and other animals interact with the environment through their senses of sight, 
hearing, touch, smell, and taste. 
 
To make honey, bees use their sense of smell to seek out flowers that have a certain kind of nectar. To 
make 1 pound of honey, a single bee must visit 156250 flowers. If 50 bees work together and visit the 
same number of flowers, how many flowers will each bee have to visit to produce 1 pound of honey 
collectively? 
 
A) 2125 flowers 
B) 3125 flowers 
C) 2150 flowers 
D) 3150 flowers 
6.N.13 Accurately and efficiently add, subtract, multiply, and divide (with double-digit divisors) whole 
numbers and positive decimals. 
 
Life Science (Biology), Grades Pre K–2 Standard 6, 
Recognize that people and other animals interact with the environment through their senses of sight, 
hearing, touch, smell, and taste. 
 
To make honey, bees use their sense of smell to seek out flowers that have a certain kind of nectar. To 
make 1 pound of honey, a single bee must visit 156250 flowers. If 50 bees work together and visit the 
same number of flowers, how many flowers will each bee have to visit to produce 1 pound of honey 
collectively? 
 
Solution 
 
It takes 156250 flowers to produce 1 pound of honey. If 50 bees work together and all visit the same 
number of flowers, the number of flowers that each bee visits will be the total number of flowers 
needed divided by how many bees are working together. 
 156250 𝑓𝑙𝑜𝑤𝑒𝑟𝑠50 𝑏𝑒𝑒𝑠 = 3125 𝑓𝑙𝑜𝑤𝑒𝑟𝑠 𝑏𝑒𝑒⁄  
 
Answer: B 
6.N.14 Accurately and efficiently add, subtract, multiply, and divide positive fractions and mixed 
numbers. Simplify fractions.  
 
Physical Sciences (Chemistry and Physics), Grades PreK-2, Standard 2 
Identify objects and materials as solid, liquid, or gas. Recognize that solids have a definite shape and that 
liquids and gases take the shape of their container.  
 
Water expands by a factor of  
 
  
 when it is frozen. If want to freeze your water overnight so that it will 
stay cold through the day tomorrow, you have to remove some of the of the water before putting it in 
the freezer. If you fill a 20 oz. bottle, how much will you have to remove from the bottle prior to freezing 
to keep the bottle from bursting? 
 
A) 1 oz. 
B) 2 oz. 
C) 3 oz. 
D) 4 oz. 
6.N.14 Accurately and efficiently add, subtract, multiply, and divide positive fractions and mixed 
numbers. Simplify fractions.  
 
Physical Sciences (Chemistry and Physics), Grades PreK-2, Standard 2 
Identify objects and materials as solid, liquid, or gas. Recognize that solids have a definite shape and that 
liquids and gases take the shape of their container.  
 
Water expands by a factor of  
 
  
 when it is frozen. If want to freeze your water overnight so that it will 
stay cold through the day tomorrow, you have to remove some of the of the water before putting it in 
the freezer. If you fill a 20 oz. bottle, how much will you have to remove from the bottle prior to freezing 
to keep the bottle from bursting? 
 
Solution 
 
First calculate how large 20 oz. of water will be once it is frozen. To do this, multiply  
 
  
 by 20 oz. 
 
Change  
 
  
 into an improper fraction. To find the numerator of the improper fraction, multiply the 
whole number by the denominator and adding it to the numerator. The denominator of the improper 
fraction is the same as the denominator in the mixed fraction. 
 
          
 
So the improper fraction is 
  
  
 
 
Now multiply that by 20 oz. 
 
       
  
  
 
   
  
          
 
Since the bottle can only hold 20 oz. and the water will expand to 22 oz., you have to drink 2 oz. before 
freezing it. 
 
Answer: B 
 
 
 
6.N.15 Add and subtract integers, with the exception of subtracting negative integers.  
 
Earth and Space Science, Grades 3-5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time.  
 
On the coldest day of the year this year, temperatures reached -12° F. The weather station observes that 
the coldest day this year was still 23° F warmer than the coldest day ever recorded in Massachusetts. 
What was the temperature on the coldest day ever recorded in Massachusetts? 
 
A) -12° F 
B) -23° F 
C) -35° F 
D) -276° F 
6.N.15 Add and subtract integers, with the exception of subtracting negative integers.  
 
Earth and Space Science, Grades 3-5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time.  
 
On the coldest day of the year this year, temperatures reached -12° F. The weather station observes that 
the coldest day this year was still 23° F warmer than the coldest day ever recorded in Massachusetts. 
What was the temperature on the coldest day ever recorded in Massachusetts? 
 
Solution 
 
The coldest day ever recorded in Massachusetts was 23° colder than -12° F. This means that the coldest 
day ever recorded in Massachusetts was -12° F minus 23°. 
 
−12° 𝐹 − 23° 𝐹 = −35° 𝐹 
 
Answer: C 
6.N.16 Estimate results of computations with whole numbers, and with positive fractions, mixed 
numbers, decimals, and percents. Describe reasonableness of estimates.  
 
Earth and Space Science, Grades 3-5, Standard 11 
Give examples of how the cycling of water, both in and out of the atmosphere, has an effect on climate. 
 
Scientists estimate that the surface area of the Amazon rainforest grows by 25% during the rainy season. 
If the rainforest is 2,375,000 square miles during the dry season, what is the best approximation for the 
size of the rainforest at the end of the rainy season? 
 
A) 60,000 mi2 
B) 3,000,000 mi2 
C) 5,000,000 mi2 
D) 75,000,000 mi2 
6.N.16 Estimate results of computations with whole numbers, and with positive fractions, mixed 
numbers, decimals, and percents. Describe reasonableness of estimates.  
 
Earth and Space Science, Grades 3-5, Standard 11 
Give examples of how the cycling of water, both in and out of the atmosphere, has an effect on climate. 
 
Scientists estimate that the surface area of the Amazon rainforest grows by 25% during the rainy season. 
If the rainforest is 2,375,000 square miles during the dry season, what is the best approximation for the 
size of the rainforest at the end of the rainy season? 
 
Solution 
 
Since this problem is asking for an estimation, we can approach finding a solution differently that if we 
had to find the exact solution. 
 
First we need to estimate the size of the rainforest. A reasonable way to estimate a number this size is 
round to the nearest 100,000. 
 
2,375,000 mi2 rounded to the nearest 100,000 is 2,400,000 mi2 
 
To increase a number by a 25%, we need to multiply that number by 1.25, but since the problem asks 
for an estimate, it would be easier to calculate what one quarter of 2,400,000 is and add it to 2,400,000. 
(Remember that              ) 
 
          
 
          
 
                               
 
Answer: B 
6.N.2 Demonstrate an understanding of place value to billions and thousandths. 
 
Technology/Engineering, Grades Pre K–2, Standard 1.2 
Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-
made materials (e.g., plastic, Styrofoam). 
 
Americans use 21,900 million plastic bottles and 25 billion Styrofoam coffee cups every year. How many 
more Styrofoam coffee cups are used than plastic bottles? 
 
A) 2.6 billion 
B) 3.1 billion 
C) 3.6 billion 
D) 4.1 billion   
 
6.N.2 Demonstrate an understanding of place value to billions and thousandths. 
 
Technology/Engineering, Grades Pre K–2, Standard 1.2 
Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-
made materials (e.g., plastic, Styrofoam). 
 
Americans use 21,900 million plastic bottles and 25 billion Styrofoam coffee cups every year. How many 
more Styrofoam coffee cups are used than plastic bottles? 
 
Solution  
 
First, we must see that 21,900 million is the same as 21.9 billion. 
 
                             
 
                            
 
To find how many more Styrofoam coffee cups Americans use, we have to subtract the number of 
plastic bottles by the number of Styrofoam cups. 
 
                         
                      
                          
 
This can also be written                                     
 
Answer: B 
 
 
6.N.3 Represent and compare very large (billions) and very small (thousandths) positive numbers in 
various forms such as expanded notation without exponents, e.g., 9724 = 9 x 1000 + 7 x 100 + 2 x 10 + 4.  
 
Physical Sciences (Chemistry and Physics), Grades 3-5, Standard 5 
Recognize that under some conditions, objects can be balanced.  
 
The grocery store sells bags of apples that are priced by weight. You want to purchase the lightest, and 
therefore the cheapest, bag of apples. To weigh the bags, you have a balance and several 
counterweights in increments of 1000 grams, 100 grams, 10 grams, and 1 gram. Listed below is the 
number of each counter weight that is needed to balance the scale for each bag. 
 
Bag 1000 gram weights 100 gram weights 10 gram weights 1 gram weights 
A 2 2 7 4 
B 2 3 1 2 
C 2 2 8 3 
 
Which bag of apples is the lightest? 
 
A) Bag A 
B) Bag B 
C) Bag C 
D) Bag A and C are both the lightest 
6.N.3 Represent and compare very large (billions) and very small (thousandths) positive numbers in 
various forms such as expanded notation without exponents, e.g., 9724 = 9 x 1000 + 7 x 100 + 2 x 10 + 4.  
 
Physical Sciences (Chemistry and Physics), Grades 3-5, Standard 1 
Differentiate between properties of objects (e.g., size, shape, weight) and properties of materials (e.g., 
color, texture, hardness).  
 
The grocery store sells bags of apples that are priced by weight. You want to purchase the lightest, and 
therefore the cheapest, bag of apples. To weigh the bags, you have a balance and several 
counterweights in increments of 1000 grams, 100 grams, 10 grams, and 1 gram. Listed below is how 
many of each counterweight was needed to balance the scale. 
 
Bag 1000 gram weights 100 gram weights 10 gram weights 1 gram weights 
A 2 2 7 4 
B 2 3 1 2 
C 2 2 8 3 
 
Which bag of apples is the lightest? 
 
Solution 
 
Calculate the weight used to balance each bag of apples. To do this, multiply the number of each 
counterweight by its respective weight, and add together. For example, bag A would weigh, 
 
                                                         
 
Recognize that the increments of the counterweights represent place values in our number system, and 
therefore the weight of each bag is simply the number formed by combining the numbers in each row. 
 
Therefore, bag B weighs, 
 
                   
 
And bag C weighs, 
 
                   
 
Of the three bags, bag A, at           , is the lightest. 
 
Answer: A 
6.N.4 Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit wholes, 
as parts of a collection, and as locations on the number line. 
 
Life Science (Biology), Grade 3–5, Standard 8 
Describe how organisms meet some of their needs in an environment by using behaviors (patterns of 
activities) in response to information (stimuli) received from the environment. Recognize that some 
animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans 
building fires for warmth, chimpanzees learning how to use tools).  
 
A cat is chasing a mouse. The cat starts at point A and jumps a distance of 1 ½ feet every jump. The 
mouse starts at point B and jumps a distance of ½ of a foot every jump. If both jump at the same time, at 
what point on the number line will the cat catch the mouse?  
                                                                                                                                                                     Unit (feet) 
             0      ½     1      1 ½   2    2 ½    3     3 ½                                                                                                             
 
A) 5 feet  
B) 5 ½  feet 
C) 6 feet 
D) 6 ½ feet  
 
 
  A B 
6.N.4 Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of unit wholes, 
as parts of a collection, and as locations on the number line. 
 
Life Science (Biology), Grade 3–5, Standard 8 
Describe how organisms meet some of their needs in an environment by using behaviors (patterns of 
activities) in response to information (stimuli) received from the environment. Recognize that some 
animal behaviors are instinctive (e.g., turtles burying their eggs), and others are learned (e.g., humans 
building fires for warmth, chimpanzees learning how to use tools).  
 
A cat is chasing a mouse. The cat starts at point A and jumps a distance of 1 ½ feet every jump. The 
mouse starts at point B and jumps a distance of ½ of a foot every jump. If both jump at the same time, at 
what point on the number line will the cat catch the mouse?  
                                                                                                                                                                     Unit (feet) 
             0      ½     1      1 ½   2    2 ½    3     3 ½                                                                                                             
Solution 
It would be helpful to make a chart of each jump the cat and the mouse make.  
Since the cat jumps 1 ½ feet every jump and the mouse jumps ½ of a foot every jump,  
Jump  Cat  Mouse 
1 ½ + 1 ½ =2 3 ½ + ½ = 4 
2 2 + 1 ½ =3 ½  4 + ½ = 4 ½  
3 3 ½ +1 ½ =5 4 ½ + ½ = 5 
 
The cat can catch the mouse at 5 feet on the number line.  
Answer A  
 
  A B 
6.N.5 Identify and determine common equivalent fractions, mixed numbers, decimals, and percents.  
 
Physical Sciences (Chemistry and Physics) Grades 3–5 Standard 5, 
Give examples of how energy can be transferred from one form to another.  
 
Energy sources can be classified as nonrenewable or renewable. The chart below shows the estimated 
use of energy sources in U.S in 2007. Which source makes up slightly less than ¼ of energy use? 
Source  Percent 
Coal 27% 
Natural gas 23% 
Petroleum 36% 
Nuclear 8% 
Renewable  6% 
 
A) Coal 
B) Natural gas 
C) Nuclear 
D) Renewable 
 
 
6.N.5 Identify and determine common equivalent fractions, mixed numbers, decimals, and percents.  
 
Physical Sciences (Chemistry and Physics), Grades 3–5 Standard 5 
Give examples of how energy can be transferred from one form to another. 
 
Energy sources have two types which are nonrenewable and renewable. The chart below shows the 
estimated use of energy sources in U.S in 2007. Which source makes up slightly less than ¼ of energy 
use? 
Source   Percent 
Coal  27% 
Natural gas  23% 
Petroleum  36% 
Nuclear  8% 
Renewable   6% 
 
Solution 
First of all, convert percent to decimal for each source. 
Coal  ൌ   ଶ଻%ଵ଴଴% ൌ  0.27  
Natural gas  ൌ  ଶଷ%ଵ଴଴%  ൌ  0.23  
ܲ݁ݐݎ݋݈݁ݑ݉  ൌ   ଷ଺%ଵ଴଴%  ൌ  0.36  
ܰݑ݈ܿ݁ܽݎ  ൌ   ଼%ଵ଴଴%  ൌ  0.08  
ܴ݁݊݁ݓܾ݈ܽ݁  ൌ   ଺%ଵ଴଴%  ൌ  0.06  
Since      ଵସ  ൌ  0.25, 
Source makes up just slightly less than ଵ ସ  of energy used.  
Answer B  
6.N.6 Find and position integers, fractions, mixed numbers, and decimals (both positive and negative) on 
the number line.  
 
Earth and Space Science, Grades 3-5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and 
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.  
 
Earthquakes and other earth shaking disasters can be measured on the Richter scale, which measures 
the amplitude and frequency of the waves caused by the disaster. 
 
Disaster Richter scale rating 
2010 Haiti Earthquake 7.0 
Nagasaki Atomic Bomb 5.0 
Chernobyl Nuclear Disaster 3.5 
1989 San Francisco Earthquake 6.9 
2008 Chino Hills Earthquake 5.5 
 
 Which of the above disasters is represented by point X on the number line? 
 
 
 
 
 
 
 
A) Nagasaki Atomic Bomb 
B) Chernobyl Nuclear Disaster  
C) 1989 San Francisco Earthquake  
D) 2008 Chino Hills Earthquake  
 
X 
6.N.6 Find and position integers, fractions, mixed numbers, and decimals (both positive and negative) on 
the number line.  
 
Earth and Space Science, Grades 3-5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and 
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.  
 
Earthquakes and other earth shaking disasters can be measured on the Richter scale, which measures 
the amplitude and frequency of the waves caused by the disaster. 
 
Disaster Richter scale rating 
2010 Haiti Earthquake 7.0 
Nagasaki Atomic Bomb 5.0 
Chernobyl Nuclear Disaster 3.5 
1989 San Francisco Earthquake 6.9 
2008 Chino Hills Earthquake 5.5 
 
 Which of the above disasters is represented by point X on the number line? 
 
 
 
 
 
 
 
Solution 
We can estimate that point X is 5.5 on the number line, which corresponds to the 2008 Chino Hills 
Earthquake. 
Answer: D 
X 
6.N.7 Compare and order integers (including negative integers), and positive fractions, mixed numbers, 
decimals, and percents. 
 
Life Science (Biology) Grades 3–5, Standard 10 
Give examples of how organisms can cause changes in their environment to ensure survival. Explain how 
some of these changes may affect the ecosystem. 
 
An experiment was performed in three polluted cities. Scientists captured moths and recorded what 
fraction of them were dark, and what fraction were light. The more polluted cities will have a higher 
fraction of dark moths because dark moths survive better in polluted areas. In city A, 1
3
 of the moths 
captured were dark. In city B, 4
9
 of the moths captured were dark. In city C, 2
5
 of the moths captured were 
dark. According to this experiment, which city is the most polluted? 
A) City A 
B) City B 
C) City C 
D) All three cities are equally  polluted 
6.N.7 Compare and order integers (including negative integers), and positive fractions, mixed numbers, 
decimals, and percents. 
 
Life Science (Biology), Grades 3–5, Standard 10 
Give examples of how organisms can cause changes in their environment to ensure survival. Explain how 
some of these changes may affect the ecosystem. 
 
An experiment was performed in three polluted cities. Scientists captured moths and recorded what 
fraction of them were dark, and what fraction were light. The more polluted cities will have a higher 
fraction of dark moths because dark moths survive better in polluted areas. In city A, 
 
 
 of the moths 
captured were dark. In city B, 
 
 
 of the moths captured were dark. In city C, 
 
 
 of the moths captured were 
dark. According to this experiment, which city is the most polluted? 
Solution  
We want to find which city had the highest fraction of dark moths. 
First, find a common denominator for the three fractions so they will be easier to compare. The 
common denominator for 3, 5, and 9 is 45. 
Next, convert all the fractions to have a denominator of 45. 
 
 
 
  
  
  
 
 
 
  
  
          
 
 
 
  
  
 
We can see that 
  
  
, which corresponds to city B, is the largest fraction of the three fractions. Therefore, 
city B had the highest fraction of dark moths, and the most pollution. 
Answer: B 
6.N.8 Apply number theory concepts–including prime and composite numbers, prime factorization, 
greatest common factor, least common multiple, and divisibility rules for 2, 3, 4, 5, 6, 9, and 10–to the 
solution of problems.  
 
Technology/Engineering, Grades 6-8, Standard 3.1 
Identify and explain the components of a communication system, i.e., source, encoder, transmitter, 
receiver, decoder, storage, retrieval, and destination.  
 
Often we need to send personal or financial information to other parties over the internet.  Large prime 
numbers are regularly used to encrypt and decrypt sensitive data that travels over the internet. Which 
of the following numbers is the largest prime number? 
A) 84642 
B) 3715 
C) 3351 
D) 4451 
 
 
 
 
 
 
 
6.N.8 Apply number theory concepts–including prime and composite numbers, prime factorization, 
greatest common factor, least common multiple, and divisibility rules for 2, 3, 4, 5, 6, 9, and 10–to the 
solution of problems.  
 
Technology/Engineering, Grades 6-8, Standard 3.1 
Identify and explain the components of a communication system, i.e., source, encoder, transmitter, 
receiver, decoder, storage, retrieval, and destination.  
 
Often we need to send personal or financial information to other parties over the internet.  Large prime 
numbers are regularly used to encrypt and decrypt sensitive data that travels over the internet. Which 
of the following numbers is the largest prime number? 
Solution 
 
It is not expected that test taker know how to prove that a number is prime, but the test taker should be 
able to determine what numbers are not prime. By process of elimination, this problem is solvable if this 
standard is understood thoroughly. 
 
84642 is an even number, so it is not prime. 
 
3715 ends in a 5, so it is divisible by 5, and therefore is not prime. 
 
The digits in 3351 sum up to 12, (3+3+5+1).  Since 12 is a multiple of 3, this number is not prime. 
 
This leaves 4451 as the only prime number. 
 
Answer: D 
 
6.N.9 Select and use appropriate operations to solve problems involving addition, subtraction, 
multiplication, division, and positive integer exponents with whole numbers, and with positive fractions, 
mixed numbers, decimals, and percents. 
 
Life Sciences (Biology) Grades 3-5, Standard 5 
Differentiate between observed characteristics of plants and animals that are fully inherited (e.g., color 
of flower, shape of leaves, color of eyes, number of appendages) and characteristics that are affected by 
the climate or environment (e.g., browning of leaves due to too much sun, language spoken).  
 
You are growing a basil plant, that contains 36 leaves in your home but the only place with adequate 
sunlight also exposes 50% of the plant to too much sun. However, you find that if throughout the day 
you rotate the plant you can limit the damage due to the sun to only 1/6 of those leaves that are 
overexposed. How many of the basil leaves will be damaged? 
A) 18 leaves 
B) 6 leaves 
C) 3 leaves 
D) 12 leaves 
 
6.N.9 Select and use appropriate operations to solve problems involving addition, subtraction, 
multiplication, division, and positive integer exponents with whole numbers, and with positive fractions, 
mixed numbers, decimals, and percents. 
 
Life Sciences (Biology) Grades 3-5, Standard 5 
Differentiate between observed characteristics of plants and animals that are fully inherited (e.g., color 
of flower, shape of leaves, color of eyes, number of appendages) and characteristics that are affected by 
the climate or environment (e.g., browning of leaves due to too much sun, language spoken).  
 
You are growing a basil plant, that contains 36 leaves in your home but the only place with adequate 
sunlight also exposes 50% of the plant to too much sun. However, you find that if throughout the day 
you rotate the plant you can limit the damage due to the sun to only 1/6 of those leaves that are 
overexposed. How many of the basil leaves will be damaged? 
Solution 
If the plant begins with 36 leaves and 50% of them are over exposed to sunlight that gives the equation 
of 36 𝑙𝑒𝑎𝑣𝑒𝑠 ∗ .5 = 18 𝑙𝑒𝑎𝑣𝑒𝑠 that are over exposed to sunlight. 
From this number we are told that 1
6
 of these leaves are damaged which, in turn, gives the equation 
1
6
∗ 18 𝑙𝑒𝑎𝑣𝑒𝑠 = 3 𝑙𝑒𝑎𝑣𝑒𝑠 that are damaged due to the overexposure to sunlight. 
Answer C. 
 
2.P.1 Identify, reproduce, describe, extend, and create simple rhythmic, shape, size, number, color, and 
letter repeating patterns. 
 
Earth and Space Science Grades 3‐5 Standard 15, 
Describe the changes that occur in the observable shape of the moon over the course of a month.  
 
A child is studying the moon. She notices that it changes its appearance as the month goes by. 
Sometimes the full moon is seen. Sometimes only part of it is seen. If the pattern of moon follows the 
diagram below, what appearance does the moon have on August 5th?    
                                                                                                                                                                        
       July 1               July 6              July 11            July 16             July 21              July 26                July 31 
 
A)  
                  
 
B)  
                                       
C)        
 
 
 
D)                  
2.P.1 Identify, reproduce, describe, extend, and create simple rhythmic, shape, size, number, color, and 
letter repeating patterns. 
 
Earth and Space Science Grades 3-5 Standard 15, 
Describe the changes that occur in the observable shape of the moon over the course of a month.  
 
A child is studying the moon. She notices that it changes its appearance as the month goes by. 
Sometimes the full moon is seen. Sometimes only part of it is seen. If the pattern of moon follows the 
diagram below, what appearance does the moon have on August 5th?    
                                                                                                                                                                     
       July 1            July 6              July 11              July 16              July 21             July 26                   July 31 
 
Solution 
As you can see the picture, the shape of moon is changed every 5 days. 
Since shape of moon has pattern, the moon on August 5th will have the same shape as July 6th.  
Answer A.  
2.P.3 Describe and create addition and subtraction number patterns, e.g., 1, 4, 7, 10…; or 25, 23, 21…. 
 
Technology/Engineering, Grades PreK-2 Standard 1.2, 
Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-
made materials (e.g., plastic, Styrofoam).  
 
You are moving and have asked a few friends to help you pack. You asked each friend to bring 3 
cardboard boxes with them. If you have 3 boxes yourself, which of the following number patterns 
accurately represents the number of boxes you have before your friends show up, after one friend 
shows up, after two friends show up, and after all three friends have showed up? 
 
A) 3,6,9,12 
B) 1,4,7,10 
C) 0,3,6,9 
D) 2,5,8,11 
 
2.P.3 Describe and create addition and subtraction number patterns, e.g., 1, 4, 7, 10…; or 25, 23, 21…. 
 
Technology/Engineering, Grades PreK-2 Standard 1.2, 
Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-
made materials (e.g., plastic, Styrofoam).  
 
You are moving and have asked a few friends to help you pack. You asked each friend to bring 3 
cardboard boxes with them. If you have 3 boxes yourself, which of the following number patterns 
accurately represents the number of boxes you have before your friends show up, after one friend 
shows up, after two friends show up, and after all three friends have showed up? 
  
Solution 
 
To solve this we need to recognize how many boxes we start with and the pattern as people arrive. You 
begin with your own 3 boxes and the pattern will go up 3 boxes for each person that arrives. The pattern 
should look like 3,6,9,12. 
 
Answer: D 
2.P.4 Skip count by twos, fives, and tens up to at least 50, starting at any number. 
 
Earth and Space Science, Grades 3–5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and  
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.  
 
A fence post stands 48 inches above the ground. Every ten years 2 inches of the ground surrounding the 
fence post erodes away. How much of the fence post will be showing, above ground, after 50 years? 
  
A) 52 in 
B) 54 in 
C) 56 in 
D) 58 in 
 
2.P.4 Skip count by twos, fives, and tens up to at least 50, starting at any number. 
 
Earth and Space Science, Grades 3–5, Standard 12 
Give examples of how the surface of the earth changes due to slow processes such as erosion and  
weathering, and rapid processes such as landslides, volcanic eruptions, and earthquakes.  
 
A fence post stands 48 inches above the ground. Every ten years 2 inches of the ground surrounding the 
fence post erodes away. How much of the fence post will be showing, above ground, after 50 years? 
  
Solution 
 
Start with the 48 inches of the fence post that are above ground and count up by 2s for every ten years 
until we get to 50 years. We will count up by 2s 5 times. This will give 50 inches after 10 years, 52 inches 
after 20 years, 54 inches after 30 years, 56 inches after 40 years and, 58 inches after 50 years. 
 
Years Height of the fence 
Initial depth 48 in       +2         
10 years later 50 in       +2 
20 years later 52 in       +2 
30 years later 54 in       +2 
40 years later 56 in       +2 
50 years later 58 in 
 
Answer: D 
 
 
2.P.5 Construct and solve open sentences that have variables, e.g., c + 7 = 10. :  
 
Physical Sciences (Chemistry and Physics), Grades PreK-2 Standard 1, 
Sort objects by observable properties such as size, shape, color, weight, and texture.  
 
You are moving and in the process of packing. You are putting all your books in boxes, but you’re 
worried about the boxes being too heavy. You have decided that you don’t want the book boxes to 
weigh more than 15 pounds. An existing box has 7 pounds of books in it and each of the unpacked books 
weighs 2 pounds. How many more books can you pack in the box without making it too heavy?  
 
A) 8 books 
B) 6 books 
C) 4 books 
D) 2 books 
 
 
2.P.5 Construct and solve open sentences that have variables, e.g., c + 7 = 10. :  
 
Physical Sciences (Chemistry and Physics), Grades PreK-2 Standard 1, 
Sort objects by observable properties such as size, shape, color, weight, and texture.  
 
You are moving and in the process of packing. You are putting all your books in boxes, but you’re 
worried about the boxes being too heavy. You have decided that you don’t want the book boxes 
to weigh more than 15 pounds. An existing box has 7 pounds of books in it and each of the 
unpacked books weighs 2 pounds. How many more books can you pack in the box without 
making it too heavy?  
 
Solution 
Knowing that the total weight of the box will be 15 pounds, each book weighs 2 pounds, and 
there are already 7 pounds of books in the box we can create the following equation. 
                                
We can rearrange this equation to find the number of books. 
                                    
Answer: C 
2.P.6 Write number sentences using +, –, <, = , and/or > to rep-resent mathematical relationships in 
everyday situations.  
 
Physical Sciences, Grades PreK-2, Standard 4 
Demonstrate that the way to change the motion of an object is to apply a force (give it a push or a pull). 
The greater the force, the greater the change in the motion of the object.  
 
If you push a block across a table, the total force on a block is the force that you push the block with 
minus the force of friction. If you push on the block with 5 force units and friction opposes you with 2 
force units, what number sentence represents the total force on the block? 
 
                                                 5 force units                      2 force units 
 
 
 
 
 
 
 
A) 𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒 = 5 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 + 2 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 
B) 𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒 = 5 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 − 2 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 
C) 𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒 = 2 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 + 5𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 
D) 𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒 = 2 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 + 2𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 
 
2.P.6 Write number sentences using +, –, <, = , and/or > to rep-resent mathematical relationships in 
everyday situations.  
 
Physical Sciences, Grades PreK-2, Standard 4 
Demonstrate that the way to change the motion of an object is to apply a force (give it a push or a pull). 
The greater the force, the greater the change in the motion of the object.  
 
If you push a block across a table, the total force on the block is the force that you push the block with 
minus the force of friction. If you push on the block with 5 force units and friction opposes you with 2 
force units, what number sentence represents the total force on the block? 
 
                                                 5 force units                      2 force units 
 
 
 
 
 
 
Solution 
The total force on the block is the force that you push the block with minus the force of friction. You 
push with 5 force units, and the force of friction is 2 force units, so the correct number sentence to 
represent to total force on the block is 
𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒 = 5 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 − 2 𝑓𝑜𝑟𝑐𝑒 𝑢𝑛𝑖𝑡𝑠 
 
Answer: B 
 
2.P.7 Describe functions related to trading, including coin trades and measurement trades, e.g., five 
pennies make one nickel or four cups make one quart. 
 
Life Science (Biology), Grades PreK-2, Standard 1 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water.  
 
A plant in your backyard is supposed to receive 1 quart of water per day. How many cups of water will it 
take to water the plant each day? 
 
A) 2 cups 
B) 4 cups 
C) 8 cups 
D) 16 cups 
2.P.7 Describe functions related to trading, including coin trades and measurement trades, e.g., five 
pennies make one nickel or four cups make one quart. 
 
Life Science (Biology), Grades PreK-2, Standard 1 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water.  
 
A plant in your backyard is supposed to receive 1 quart of water per day. How many cups of water will it 
take to water the plant each day? 
 
Solution 
 
Remember that 1 quart is equal to 4 cups. 
 
Answer: B 
 3.P.1 Create, describe, extend, and explain symbolic (geometric) patterns and addition and subtraction 
patterns, e.g., 2, 6, 10, …; and 50, 45, 40.…  
 
Earth and Space Science, Grades PreK-2, Standard 5 
Identify some events around us that have repeating patterns, including the seasons of the year, day and 
night.  
 
A soccer coach wants to schedule practices as late as possible for the rest of the week. To schedule 
properly, he needs to know how late practice can go before the sun sets on the last day of the week. He 
records the sunset times for first 3 days of the week to be 
 
Day 1 2 3 
Sunset time 7:25pm 7:23pm 7:21pm 
 
Assuming that this pattern continues, what time will the sun set on the 7th day of the week? 
 
A) 7:13 pm 
B) 7:15 pm 
C) 7:17 pm 
D) 7:19 pm 
 3.P.1 Create, describe, extend, and explain symbolic (geometric) patterns and addition and subtraction 
patterns, e.g., 2, 6, 10, …; and 50, 45, 40.…  
 
Earth and Space Science, Grades PreK-2, Standard 5 
Identify some events around us that have repeating patterns, including the seasons of the year, day and 
night. 
 
A soccer coach wants to schedule practices as late as possible for the rest of the week. To schedule 
properly, he needs to know how late practice can go before the Sun sets on the last day of the week. He 
records the sunset times for first 3 days of the week to be 
 
7:25pm    7:23pm    7:21pm 
 
Assuming that this pattern continues, what time will the sun set on the 7th day of the week? 
 
Solution 
 
The most important part of this problem is recognizing the initial pattern. To check if the pattern is 
linear, subtract the minutes in every term from the minutes in the term before it. If the differences are 
the same throughout, the pattern is linear. 
 
                 
 
                 
 
Since the differences are all the same, this pattern is linear, and decreases by 2 minutes every term. To 
find the 7th term, extend the pattern. 
 
Day 1 2 3 4 5 6 7 
Sunset time 7:25pm 7:23pm 7:21pm 7:19pm 7:17pm 7:15pm 7:13pm 
 
Answer: A 
3.P.2 Determine which symbol (<, >, or =) is appropriate for a given number sentence, e.g., 7 x 8 .?. 49 + 
6.  
 
Earth and Space Science, Grades 3-5 Standard 2, 
Identify the physical properties of minerals (hardness, color, luster, cleavage, and streak), and explain 
how minerals can be tested for these different physical properties.  
 
You would like to make a tabletop out of a mineral that is abundantly available. You want to use the 
mineral that is the most scratch resistant. The Mohs scale of mineral hardness characterizes how 
resistant a mineral is to scratching. The higher the mineral’s rating the more scratch resistant it is. 
Quartz has a rating of 7, diamond has a rating of 10, and talc has a rating of 1. Which of the following is 
true about the minerals’ hardness ratings? 
 
A) Talc > Diamond > Quartz 
B) Talc < Diamond < Quartz 
C) Talc > Quartz > Diamond 
D) Talc < Quartz < Diamond 
 
3.P.2 Determine which symbol (<, >, or =) is appropriate for a given number sentence, e.g., 7 x 8 
.?. 49 + 6.  
 
Earth and Space Science, Grades 3-5 Standard 2, 
Identify the physical properties of minerals (hardness, color, luster, cleavage, and streak), and 
explain how minerals can be tested for these different physical properties.  
 
You would like to make a tabletop out of a mineral that is abundantly available. You want to use 
the mineral that is the most scratch resistant. The Mohs scale of mineral hardness characterizes 
how resistant a mineral is to scratching. The higher the minerals rating the more scratch 
resistant it is. Quartz has a rating of 7, diamond has a rating of 10, and talc has a rating of 1. 
Which of the following is true about the minerals’ hardness ratings? 
 
Solution 
 
We can see from the problem statement that diamond has the highest rating, quartz is second 
highest and talc is the lowest. This will give the comparison that  
 
Diamond > Quartz > Talc 
 
This is the same as saying 
 
Talc < Quartz < Diamond 
 
Answer: D 
3.P.3 Determine the value of a variable (through 10) in simple equations involving addition, subtraction, 
or multiplication, e.g., 2 +   = 9; 5 × ∇ = 35. 
 
Technology/Engineering, Grade Pre K–2, Standard 1.2 
Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-
made materials (e.g., plastic, Styrofoam). 
 
A carpenter builds wooden dining sets that consist of one table and 4 chairs. He has already built 28 
chairs, and needs to know how many complete dining sets he can make without building anymore 
chairs. He has the following equation that tells him how many chairs he needs to make to build a certain 
number of dining sets. Using this equation, find how many dining sets he can build with his 28 chairs. 
 
                           
 
A) 4 sets 
B) 5 sets 
C) 6 sets 
D) 7 sets 
 
3.P.3 Determine the value of a variable (through 10) in simple equations involving addition, subtraction, 
or multiplication, e.g., 2 +   = 9; 5 × ∇ = 35. 
 
Technology/Engineering, Grade Pre K–2, Standard 1.2 
Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-
made materials (e.g., plastic, Styrofoam). 
 
A carpenter builds wooden dining sets that consist of one table and 4 chairs. He has already built 28 
chairs, and needs to know how many complete dining sets he can make without building anymore 
chairs. He has the following equation that tells him how many chairs he needs to make to build a certain 
number of dining sets. Using this equation, find how many dining sets he can build with his 28 chairs. 
 
         
      
   
                 
 
Solution 
First, plug in the information that you already know into the formula. We know that the carpenter has 
28 chairs. 
            
      
   
                 
 
Now divide both sides by              
 
         
            
  
  
      
                   
            
 
 
                       
 
Answer: D 
3.P.4 Write number sentences using +, –, x, ÷, <, =, and/or > to represent mathematical relationships in 
everyday situations. 
 
Physical Sciences (Chemistry and Physics), Grades PreK–2, Standard 1 
Sort objects by observable properties such as size, shape, color, weight, and texture. 
 
A department store worker needs to sort garments on a clothing rack from smallest to largest. What 
mathematical expression models how the employee should sort the garments? 
 
A)          
B)          
C)          
D)          
 
3.P.4 Write number sentences using +, –, x, ÷, <, =, and/or > to represent mathematical relationships in 
everyday situations. 
 
Physical Sciences (Chemistry and Physics), Grades PreK–2, Standard 1 
Sort objects by observable properties such as size, shape, color, weight, and texture. 
 
A department store worker needs to sort garments on a clothing rack from smallest to largest. What 
mathematical expression models how the employee should sort the garments? 
 
Solution 
  
First sort the sizes from smallest to largest. 
 
S, M, L, XL 
 
Now choose the appropriate mathematical operator to represent the relationships. We know that small 
is smaller than medium, so S < M. Medium is smaller than large, so M < L. Finally, we know that large is 
smaller than extra large, so L < XL. 
 
Put all these relationships together and you get 
 
         
 
Answer: D 
 
 
4.P.1 Create, describe, extend, and explain symbolic (geometric) and numeric patterns, including 
multiplication patterns like 3, 30, 300, 3000, ….  
 
Earth and Space Science, Grades 3-5 Standard 14, 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky.  
 
Due to the Earth’s rotation the sun sets later every day of the year between the summer solstice (June 
21) and the winter solstice (December 21). The sun sets one minute earlier every day and sets at 4:02 
PM on November 24th at what time will the sun set on December 21st? 
 
A) 3:57 PM 
B) 3:56 PM 
C) 3:55 PM 
D) 3:54 PM 
 
4.P.1 Create, describe, extend, and explain symbolic (geometric) and numeric patterns, including 
multiplication patterns like 3, 30, 300, 3000, ….  
 
Earth and Space Science, Grades 3-5 Standard 14, 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth 
rotates on its axis once approximately every 24 hours. Make connections between the rotation 
of the earth and day/night, and the apparent movement of the sun, moon, and stars across the 
sky.  
 
Due to the Earth’s rotation the sun sets later every day of the year between the summer solstice 
(June 21) and the winter solstice (December 21). The sun sets one minute earlier every day and 
sets at 4:02 PM on November 24th at what time will the sun set on December 21st?  
Solution 
Knowing that the sun sets one minute earlier we can simply make a table to extend the pattern. 
The table will look like the following Month Date Sunset time (PM) November 24 4:02 November 25 4:01 November 26 4:00 November 27 3:59 November 28 3:58 November 29 3:57 November 30 3:56 December 1 3:55 December 2 3:54  This shows the date of sunset on December 2nd to be 3:54. Answer: D 
4.P.2  Use symbol and letter variables (e.g., ▲▲, x) to represent unknowns or quantities that vary in 
expressions and in equations or inequalities (mathematical sentences that use =, <, >) 
 
Technology/Engineering, Grades PreK–2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever.  
 
You are helping a friend move and are trying to lift the refrigerator. The refrigerator is too heavy for you 
and your friend to lift so you decide to use a two by four as a lever to assist you. You know that you 
weigh 150 lbs and the refrigerator weighs 450 lbs. If the refrigerator is 1 foot from the fulcrum of the 
lever, the triangle in the diagram, how far on the other side of the fulcrum must you stand in order to lift 
the refrigerator? Assume that you put all your weight onto the lever. 
 
                                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A) 1 foot 
B) 2 feet 
C) 3 feet 
D) 4 feet 
 
Your weight 
Refrigerator 
Fulcrum 
       
              
4.P.2  Use symbol and letter variables (e.g., ▲▲, x) to represent unknowns or quantities that vary in 
expressions and in equations or inequalities (mathematical sentences that use =, <, >) 
 
Technology/Engineering, Grades PreK–2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever.  
 
You are helping a friend move and are trying to lift the refrigerator. The refrigerator is too heavy for you 
and your friend to lift so you decide to use a two by four as a lever to assist you. You know that you 
weigh 150 lbs and the refrigerator weighs 450 lbs. If the refrigerator is 1 foot from the fulcrum of the 
lever, the triangle in the diagram, how far on the other side of the fulcrum must you stand in order to lift 
the refrigerator? Assume that you put all your weight onto the lever. 
 
                                                   
Solution 
By simply plugging the given information into the equation you can solve for the length of the lever arm. 
                            
                          
From this we can rearrange to obtain an equation for the length of the lever arm. 
       
          
       
      
Therefore the answer is 3 feet. 
Answer: C 
 
4.P.3 Determine values of variables in simple equations, e.g., 4106 – + 3, and – = 3.  
 
Technology/Engineering, Grades PreK–2, Standard 1.3 
Identify and describe the safe and proper use of tools and materials (e.g., glue, scissors, tape, ruler, 
paper, toothpicks, straws, spools) to construct simple structures.  
 
You need to wrap a picture as a gift but are not sure if you have enough wrapping paper to do so. You 
know that the wrapping paper you have left is wide enough to wrap your gift, but you don't know if it is 
long enough. You have the following formula that relates the length of a picture to the length of paper 
needed to properly wrap it. 
 
                  
 
If the wrapping paper you have left is 48 inches long, what is the longest picture that you can wrap? 
 
A) 18 inches 
B) 24 inches 
C) 30 inches 
D) 36 inches 
 
4.P.3 Determine values of variables in simple equations, e.g., 4106 – + 3, and – = 3.  
 
Technology/Engineering, Grades PreK–2, Standard 1.3 
Identify and describe the safe and proper use of tools and materials (e.g., glue, scissors, tape, ruler, 
paper, toothpicks, straws, spools) to construct simple structures.  
 
You need to wrap a picture as a gift but are not sure if you have enough wrapping paper to do so. You 
know that the wrapping paper you have left is wide enough to wrap your gift, but you don't know if it is 
long enough. You have the following formula that relates the length of a picture to the length of paper 
needed to properly wrap it. 
 
                  
 
If the wrapping paper you have left is 48 inches long, what is the longest picture that you can wrap? 
 
Solution 
Recognize that you are trying to solve the equation for the length of the picture. 
First, plug the information that you know into the formula. 
                     
 
Now Divide both sides by 2 to solve the equation. 
 
         
 
 
          
 
 
 
                   
 
Answer: B 
4.P.4 Use pictures, models, tables, charts, graphs, words, number sentences, and mathematical notations to 
interpret mathematical relationships.  
 
Life Sciences (Biology) Grades PreK-2 Standard 1, 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water.  
 
The amount of flowers on a rose bush is related to the number of leaves that the rose bush has. From 
the table below determine how many leaves your rose bush must have in order for you to have 3 dozen 
roses. 
 
Number of flowers Number of leaves 
1 dozen 144 
2 dozen 288 
3 dozen X 
4 dozen 576 
  
A) 360 leaves 
B) 432 leaves 
C) 508 leaves 
D) 720 leaves 
 
4.P.4 Use pictures, models, tables, charts, graphs, words, number sentences, and mathematical notations to 
interpret mathematical relationships.  
 
Life Sciences (Biology) Grades PreK-2 Standard 1, 
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water.  
 
The amount of flowers on a rose bush is related to the number of leaves that the rose bush has. From 
the table below determine how many leaves your rose bush must have in order for you to have 3 dozen 
roses. 
 
Number of flowers Number of leaves 
1 dozen 144 
2 dozen 288 
3 dozen X 
4 dozen 576 
  
Solution 
 
To solve this we must notice from the graph that for each dozen roses the rose bush must have 144 
leaves. Therefore, in order to have 3 dozen roses on the bush there must also be 
 
 3 𝑑𝑜𝑧𝑒𝑛 ∗ 144 𝑙𝑒𝑎𝑣𝑒𝑠 𝑑𝑜𝑧𝑒𝑛⁄ = 432 𝑙𝑒𝑎𝑣𝑒𝑠 
 
Answer B 
4.P.5 Solve problems involving proportional relationships, including unit pricing (e.g., four apples cost 
80¢, so one apple costs 20¢) and map interpretation (e.g., one inch represents five miles, so two inches 
represent ten miles). 
 
Physical Science, Grade Pre K-2, Standard 5  
Recognize that under some conditions, objects can be balanced. 
 
The diagram below shows the weight of two bags of apples. You want to add a big apple to bag B in 
order to balance the scale. The weight of Bag A is 21g and every apple in both bags has the same weight 
except the big apple you are adding. If the cost of Bag A is $4.20 and the apples are priced by the gram, 
find the price of a big apple. 
 
 
    Bag A                                                       Bag B  
 
A) $ 1.70 
B) $ 1.80 
C) $ 2.00 
D) $ 2.10 
 
 
4.P.5 Solve problems involving proportional relationships, including unit pricing (e.g., four apples cost 
80¢, so one apple costs 20¢) and map interpretation (e.g., one inch represents five miles, so two inches 
represent ten miles). 
 
Physical Science, Grade Pre K-2, Standard 5  
Recognize that under some conditions, objects can be balanced. 
 
The diagram below shows the weight of two bags of apples. You want to add a big apple to bag B in 
order to balance the scale. The weight of Bag A is 21g and every apple in both bags has the same weight 
except the big apple you are adding. If the cost of Bag A is $4.20 and the apples are priced by the gram, 
find the price of a big apple. 
Solution 
Since bag A has 7 apples and it weights 21g    
    
One apple weighs      21𝑔
7𝑎𝑝𝑝𝑙𝑒𝑠
 = 3𝑔/𝑎𝑝𝑝𝑙𝑒  
The bag B has 4 apples, so the weight is  4 𝑎𝑝𝑝𝑙𝑒𝑠  × 3𝑔
𝑎𝑝𝑝𝑙𝑒
 = 12𝑔    
These two bag have to be balanced; therefore  
 12𝑔 +  𝑎 𝑏𝑖𝑔 𝑎𝑝𝑝𝑙𝑒 = 21𝑔   
𝐴 𝑏𝑖𝑔 𝑎𝑝𝑝𝑙𝑒 = 21𝑔 –  12𝑔 =  9𝑔   
Since the price of bag A is $4.90 for 7 apples  
The price of one apple is 
$4.20
7apples
 = $0.60/apple  
Since $0.60/apple is for 3g, for price of 1g is 
$0.60/𝑎𝑝𝑝𝑙𝑒 
3𝑔
= $0.20𝑎𝑝𝑝𝑙𝑒/𝑔  
Since the big apple weights 9g  $0.20𝑎𝑝𝑝𝑙𝑒/𝑔 ×  9𝑔 =  $1.80𝑎𝑝𝑝𝑙𝑒   
Answer B 
 
You know that to brine a turkey to your family’s taste it takes 30 minutes per pound. Last year, you 
made a 10 pound turkey for your family that needed 300 minutes to brine. This year, you have more 
relatives coming over, and need to cook a 15 pound turkey. How many minutes will you have to brine 
the turkey for this year?  
 
A) 300 minutes 
B) 400 minutes 
C) 450 minutes 
D) 500 minutes 
4.P.6 Determine how change in one variable relates to a change in a second variable, e.g., input-output 
tables. 
 
Physical Sciences (Chemistry and Physics), Grades 3–5, Standard 1 
Differentiate between properties of objects (e.g., size, shape, weight) and properties of materials (e.g., 
color, texture, hardness).  
 You know that to brine a turkey to your family’s taste it takes 30 minutes per pound. Last year, you 
made a 10 pound turkey for your family that needed 300 minutes to brine. This year, you have more 
relatives coming over, and need to cook a 15 pound turkey. How many minutes will you have to brine 
the turkey for this year?  
 
Solution  
 
Create a table relating the weight of the turkey to the time it takes to brine. We know that it takes 30 
minutes per pound, so for every pound we add we have to add 30 minutes to the brining time. 
Turkey Weight Brining Time 
1 30 
2 60 
3 90 
4 120 
5 150 
6 180 
7 210 
8 240 
9 270 
10 300 
11 330 
12 360 
13 390 
14 420 
15 450 
 
Answer: C 
 
4.P.6 Determine how change in one variable relates to a change in a second variable, e.g., input-output 
tables. 
 
Physical Sciences (Chemistry and Physics), Grades 3–5, Standard 1 
Differentiate between properties of objects (e.g., size, shape, weight) and properties of materials (e.g., 
color, texture, hardness).  
5.P.1 Analyze and determine the rules for extending symbolic, arithmetic, and geometric patterns and 
progressions, e.g., ABBCCC; 1, 5, 9, 13…; 3, 9, 27...  
 
Technology/Engineering, Grades 3–5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
An architect is designing a new type of brick wall that uses multiple kinds of bricks. He develops a 
portion of the design which is shown below.  
 
 
Which set of bricks are going to be next in the diagram? 
A)  
 
B)  
 
C)  
        
D)                                       
 
 
 
5.P.1 Analyze and determine the rules for extending symbolic, arithmetic, and geometric patterns and 
progressions, e.g., ABBCCC; 1, 5, 9, 13…; 3, 9, 27...  
 
Technology/Engineering, Grades 3–5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
An architect is designing a new type of brick wall that uses multiple kinds of bricks. He develops a 
portion of the design which is shown below.  
 
 
Which set of bricks are going to be next in the diagram? 
Solution 
We can see the last brick in the pattern is                      
If we look back in the pattern, we can see what bricks follow the first                     brick. 
                                                 is the pattern of bricks that follows a                     brick. 
Answer: A 
  
5.P.2 Replace variables with given values and evaluate/simplify, e.g., 2() + 3 when = 4. 
 
Earth and Space Science, Grades 3-5, Standard 14 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky.  
 
The formula for the circumference of a circle is 2πr.  If the Earth’s orbit around the sun is an 
approximate circle, and the earth is 93 million miles from the sun, approximately how many miles does 
the earth travel in one year? 
A) 186 million 
B) 584 million 
C) 292 million 
D) 600 million 
 
 
5.P.2 Replace variables with given values and evaluate/simplify, e.g., 2() + 3 when = 4. 
 
Earth and Space Science, Grades 3-5, Standard 14 
Recognize that the earth revolves around (orbits) the sun in a year’s time and that the earth rotates on 
its axis once approximately every 24 hours. Make connections between the rotation of the earth and 
day/night, and the apparent movement of the sun, moon, and stars across the sky.  
 
The formula for the circumference of a circle is 2πr.  If the Earth’s orbit around the sun is an 
approximate circle, and the earth is 93 million miles from the sun, approximately how many miles does 
the earth travel in one year? 
Solution 
 
The formula for the circumference of a circle is given as 2πr. 
 
The radius in this equation is the distance from the Sun to the Earth, which is given as approximately 93 
million miles. 
 
To find the circumference, simply plug in 93,000,000 for r. 
 2 ∗  𝜋 ∗  93,000,000 𝑚𝑖𝑙𝑒𝑠 =  584,336,234 𝑚𝑖𝑙𝑒𝑠 
 
Answer: B 
5.P.3 Use the properties of equality to solve problems with whole numbers, e.g., if + 7 = 13, then 
= 13 – 7, therefore = 6 ; if 3 x = 15, then = 15 ÷ 3, therefore = 5.  
 
Life Science (Biology), Grades 3–5, Standard 9 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate. 
 
A large oak tree can produce approximately 12,000 acorns a year. You want to determine if you will 
have to rake the acorns up yourself, or if the family of squirrels in your backyard is up for the task. You 
do some research and find out that a squirrel can collect about 25 acorns a day. If the acorn season is 60 
days long, how many squirrels will have to be collecting in your yard to pick up all the acorns? 
 
A) 2 squirrels 
B) 4 squirrels 
C) 8 squirrels 
D) 16 squirrels 
5.P.3 Use the properties of equality to solve problems with whole numbers, e.g., if + 7 = 13, then 
= 13 – 7, therefore = 6 ; if 3 x = 15, then = 15 ÷ 3, therefore = 5.  
 
Life Science (Biology), Grades 3–5, Standard 9 
Recognize plant behaviors, such as the way seedlings’ stems grow toward light and their roots grow 
downward in response to gravity. Recognize that many plants and animals can survive harsh 
environments because of seasonal behaviors, e.g., in winter, some trees shed leaves, some animals 
hibernate, and other animals migrate. 
 
A large oak tree can produce approximately 12,000 acorns a year. You want to determine if you will 
have to rake the acorns up yourself, or if the family of squirrels in your backyard is up for the task. You 
do some research and find out that a squirrel can collect about 25 acorns a day. If the acorn season is 60 
days long, how many squirrels will have to be collecting in your yard to pick up all the acorns? 
 
Solution 
 
First set up the proper equation. We will use the variable x to represent the number of squirrels needed 
to collect 12,000 acorns. 
 
                                      ⁄          
 
Divide both sides by         
 
             
       
 
                        ⁄         
       
 
 
 
             ⁄                          ⁄  
 
Now divide both sides by             ⁄  
 
          ⁄     
            ⁄
 
                        ⁄
            ⁄
 
 
              
 
Answer: C 
 
A father and his son are mowing their lawn. The father takes 2 hours to mow the lawn, and son takes 4 
hours to mow the lawn. Determine how long it would take them to mow the lawn if they worked 
together using both lawn mowers? Assuming that each works at a constant speed and they never get in 
each other’s way. 
 
Person  Worked Time (hours) Fraction of lawn mowed 
Father 2 1/1 
Father 1 1/2 
Son 4 1/1 
Son 1 1/4 
Father and Son 1 3/4 
Father and Son X 1/1 
 
A)  4/3 hours 
B)  3/4 hours 
C)  3/2 hours 
D)  2/3 hours 
 
 
5.P.4 Represent real situations and mathematical relationships with concrete models, tables, graphs, 
and rules in words and with symbols, e.g., input-output tables. 
 
Technology/Engineering, Grades PreK-2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever. 
 
A father and his son are mowing their lawn. The father takes 2 hours to mow the lawn, and son takes 4 
hours to mow the lawn. Determine how long it would take them to mow the lawn if they worked 
together using both lawn mowers? Assuming that each works at a constant speed and they never get in 
each other’s way. 
 
Person  Worked Time (hours) Fraction of lawn mowed 
Father 2 1/1 
Father 1 1/2 
Son 4 1/1 
Son 1 1/4 
Father and Son  1 3/4 
Father and Son X  1/1 
 
Solution    
First of all, you need to understand the outcome of the table.  
From the information given you know that after 1 hour of work, Father can mow ½ of the lawn.  
Let         
 
 
           
Also, you know that Son, after the same 1 hour, can mow ¼ of the lawn.  
Let      
 
 
          
Therefore, after 1 hour of work together they can mow 
                 
 
 
          
 
 
          
 
 
           
To find the amount of time it will take them to mow the entire lawn together we solve the equation  
 
 
                
 
 
      
We can rearrange this equation by multiplying by the reciprocal of ¾ lawn and solve for x, the number of 
hours needed. 
     
 
 
      
    
     
  
 
 
     
 
Answer: A 
5.P.4 Represent real situations and mathematical relationships with concrete models, tables, graphs, 
and rules in words and with symbols, e.g., input-output tables. 
 
Technology/Engineering, Grades PreK-2, Standard 2.1 
Identify tools and simple machines used for a specific purpose, e.g., ramp, wheel, pulley, lever. 
  
5.P.5 Solve problems involving proportional relationships using concrete models, tables, graphs, and 
paper-pencil methods. 
 
Technology and Engineering Science, Grade 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
You are building a 1/25th scale model of a 1969 Corvette, and you decide you like the car so much that 
you are going to go buy one. The only problem is that you don’t know if it will fit in your garage with all 
of the items you have stored in there. You measure the model and find out that it is 7.3 inches long and 
2.67 inches wide. How big of a space must you clear in your garage to fit an actual 1969 Corvette? 
 
A) 175 inches by 65 inches 
B) 177 inches by 65.5 inches 
C) 180.5 inches by 68 inches 
D) 182.5  inches by 69 inches 
5.P.5 Solve problems involving proportional relationships using concrete models, tables, graphs, and 
paper-pencil methods. 
 
Technology and Engineering Science, Grade 3-5, Standard 2.3 
Identify relevant design features (e.g., size, shape, weight) for building a prototype of a solution to a 
given problem.  
 
You are building a 1/25th scale model of a 1969 Corvette, and you decide you like the car so much that 
you are going to go buy one. The only problem is that you don’t know if it will fit in your garage with all 
of the items you have stored in there. You measure the model and find out that it is 7.3 inches long and 
2.67 inches wide. How big of a space must you clear in your garage to fit an actual 1969 Corvette? 
 
Solution 
 
Since the model is a 1/25th scale model, we can multiply its dimensions by 25 to find the actual car’s 
dimensions. 
 
                           
 
                         
 
Answer: D 
5.P.6 Interpret graphs that represent the relationship between two variables in everyday situations. 
 
Earth and Space Science, Grades 3–5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time. 
 
In the mountains the air temperature drops an average of 1  for every 300 foot increase in altitude. 
You plan on climbing to a camp that is at 2400 feet up the mountain. What will the temperature be at 
the camp? 
 
 
A) 70  
B) 64  
C) 60  
D) 54  
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5.P.6 Interpret graphs that represent the relationship between two variables in everyday situations. 
 
Earth and Space Science, Grades 3–5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time. 
 
In the mountains the air temperature drops an average of 1  for every 300 foot increase in altitude. 
You plan on climbing to a camp that is at 2400 feet up the mountain. What will the temperature be at 
the camp? 
 
 
Solution  
Follow a horizontal line that starts at 2400 feet until you hit the line on the graph. At that point, follow a 
vertical line down to the correct temperature for that altitude. We can see that at 2400 feet, it will be 
64°F. 
Answer: B 
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6.P.1 Analyze and determine the rules for extending symbolic, arithmetic, and geometric patterns and 
progressions, e.g., ABBCCC; 1, 5, 9, 13 . . . ; 3, 9, 27, . . . 
 
Life Science (Biology), Grade Pre K–2, Standard 1  
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water. 
 
Given sunlight and water, a giant zucchini grows longer every day. The zucchini starts at 1 inch long and 
doubles in length every week. Which pattern represents the zucchini’s length at weekly intervals?  
A) 1 inch, 1.5 inches, 1.75 inches, 1.875 inches 
B) 1 inch, 2 inches, 3 inches, 4 inches 
C) 1 inch, 3 inches, 5 inches, 7 inches 
D) 1 inch, 2 inches, 4 inches, 8 inches 
 
6.P.1 Analyze and determine the rules for extending symbolic, arithmetic, and geometric 
patterns and progressions, e.g., ABBCCC; 1, 5, 9, 13 . . . ; 3, 9, 27, . . . 
 
Life Science (Biology), Grade Pre K–2, Standard 1  
Recognize that animals (including humans) and plants are living things that grow, reproduce, and need 
food, air, and water. 
 
Given sunlight and water, a giant zucchini grows longer every day. The zucchini starts at 1 inch long and 
doubles in length every week. Which pattern represents the zucchini’s length at weekly intervals?  
Solution 
 
The zucchini starts at 1 inch long and doubles every week. 
 
After one week, the zucchini will double to be 2 inches long. 
 
After two weeks, the zucchini will double to be 4 inches long. 
 
After three weeks, the zucchini will double to be 8 inches long. 
 
We can see that the pattern is 1 inch, 2 inches, 4 inches, 8 inches. 
 
Answer: D 
6.P.2 Replace variables with given values and evaluate/simplify, e.g., 2(❍)+3 w hen ❍=4.  
 
Life Sciences (Biology) Grades PreK-2, Standard 8 
Identify the ways in which an organism’s habitat provides for its basic needs (plants require air, water, 
nutrients, and light; animals require food, water, air, and shelter). 
 
If you are in charge of the giant panda exhibit at the national zoo in Washington D.C. and you provide 
the panda with 260 lbs of bamboo, how many full days will this last a 200 lb panda if he must eat 20% of 
his body weight per day in order to survive? 
A) 5 Days 
B) 6 Days 
C) 7 Days 
D) 8 Days 
6.P.2 Replace variables with given values and evaluate/simplify, e.g., 2(❍)+3 w hen ❍=4.  
 
Life Sciences (Biology) Grades PreK-2, Standard 8 
Identify the ways in which an organism’s habitat provides for its basic needs (plants require air, water, 
nutrients, and light; animals require food, water, air, and shelter). 
 
If you are in charge of the giant panda exhibit at the national zoo in Washington D.C. and you provide 
the panda with 260 lbs of bamboo, how many full days will this last a 200 lb panda if he must eat 20% of 
his body weight per day in order to survive? 
Solution 
From the given information we need to find how many lbs of bamboo that a panda eats per day to find 
how many days 260 lbs of bamboo will last. From the problem we know that the panda must eat 20% of 
his 200 lb body weight per day which is 
 . 2 ∗ 200 𝑙𝑏𝑠 = 40 𝑙𝑏𝑠
𝑑𝑎𝑦
 
From this we divide the 260 lbs of bamboo that you supply the panda by the 40 lbs per day that he can 
eat which gives 260 𝑙𝑏𝑠
�40 𝑙𝑏𝑠𝑑𝑎𝑦� = 6.5 𝑑𝑎𝑦𝑠 
Since the wording of the question asks for how many full days will this last the panda the correct answer 
is 6 days. 
Answer B. 
 
 
6.P.3 Use the properties of equality to solve problems, e.g., if n + 7 = 13, then n = 13 – 7, therefore n = 6; 
 
 
Earth and Space Science, Grade 3–5, Standard 13 
Recognize that the earth is part of a system called the “solar system” that includes the sun (a star), 
planets, and many moons. The earth is the third planet from the sun in our solar system. 
 
The table below gives the weights of a 100 pound person on different planets in our Solar System. If you 
weigh 120 pounds on Earth, what would you weigh on Mercury?    
 Planet  Mercury  Venus Earth  
Weight  50 pounds 75 pounds 100 pounds 
 
A) 54 pounds 
B) 56 pounds 
C) 58 pounds 
D) 60 pounds  
 
6.P.3 Use the properties of equality to solve problems, e.g., if n + 7 = 13, then n = 13 – 7, therefore n = 6; 
 
 
Earth and Space Science, Grade 3–5, Standard 13 
Recognize that the earth is part of a system called the “solar system” that includes the sun (a star), 
planets, and many moons. The earth is the third planet from the sun in our solar system. 
 
The table below gives the weights of a 100 pound person on different planets in our Solar System. If you 
weigh 120 pounds on Earth, what would you weigh on Mercury?    
 Planet  Mercury  Venus Earth  
Weight  50 pounds 75 pounds 100 pounds 
 
Solution  
You need to find the relationship between your weight on Earth and your weight on Mercury. To find 
this relationship, divide the weight of someone on Earth by their weight on Mercury. We know from the 
table that a 100 pound person on Earth weighs 50 pounds on Mercury. 
                           
This means that your weight on Mercury is your weight on Earth multiplied by .5 
Since you weigh 120 pounds on Earth, your weight on Mercury is  
                          
Answer: D 
  
 
 
6.P.4 Represent real situations and mathematical relationships with concrete models, tables, graphs, 
and rules in words and with symbols, e.g., input-output tables. 
 
Physical Sciences, Grade 3-5, Standard 11 
Recognize that sound is produced by vibrating objects and requires a medium through which to travel. 
Relate the rate of vibration to the pitch of the sound.  
 
Sound is a result of vibrations in the air.  These vibrations are 
measured in vibrations per second, or hertz (Hz).  Here is a 
table of pitch frequencies.  
 
Using the table, find the best approximation for frequency 
corresponding to the pitch E. 
A) 325 Hz 
B) 326 Hz 
C) 328 Hz 
D) 330 Hz 
 
 
6.P.4 Represent real situations and mathematical relationships with concrete models, tables, graphs, 
and rules in words and with symbols, e.g., input-output tables. 
 
Physical Sciences, Grade 3-5, Standard 11 
Recognize that sound is produced by vibrating objects and requires a medium through which to travel. 
Relate the rate of vibration to the pitch of the sound.  
 
Sound is a result of vibrations in the air.  These vibrations are 
measured in vibrations per second, or hertz (Hz).  Here is a 
table of pitch frequencies.  
 
Using the table, find the best approximation for frequency 
corresponding to the pitch E. 
 
 
 
 
Solution 
If you subtract each pitch frequency from the frequency immediately less than it, you will see that the 
difference between each pitches’ frequency is 16 Hz. 310 − 294 = 16 𝐻𝑧  294 − 278 = 16 𝐻𝑧  
Etc… 
Therefore, the frequency for E is the frequency the frequency of D#, 310 Hz, plus 16 Hz. 310 + 16 =  326 𝐻𝑧  
Answer: B 
6.P.5 Solve linear equations using concrete models, tables, graphs, and paper-pencil methods. 
 
Life Science, Grades 3–5, Standard 3 
3. Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
A female student is planning to donate her hair to a charity that makes wigs. She needs 10 inches of hair 
before she can donate it. Today, she has 6 inches of hair, and it is growing one inch every 2 months. She 
wants to know how many months it will be before she can donate her hair. The number of months until 
she can donate can be represented as 
 10𝑖𝑛 = 1𝑖𝑛
2 𝑚𝑜𝑛𝑡ℎ ∗ 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 + 6𝑖𝑛. 
 
How many months will pass before the student has long enough hair to donate? 
 
A) 4 months 
B) 5 months 
C) 6 months 
D) 8 months 
6.P.5 Solve linear equations using concrete models, tables, graphs, and paper-pencil methods. 
 
Life Science, Grades 3–5, Standard 3 
3. Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
 
A female student is planning to donate her hair to a charity that makes wigs. She needs 10 inches of hair 
before she can donate it. Today, she has 6 inches of hair, and it is growing one inch every 2 months. She 
wants to know how many months it will be before she can donate her hair. The number of months until 
she can donate can be represented as 
 10𝑖𝑛 = 1𝑖𝑛
2 𝑚𝑜𝑛𝑡ℎ ∗ 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 + 6𝑖𝑛. 
 
How many months will pass before the student has long enough hair to donate? 
 
Solution 
 
To calculate how many months it will take to grow enough hair to donate, solve the given equation. 
 10𝑖𝑛 = 1𝑖𝑛2 𝑚𝑜𝑛𝑡ℎ𝑠 ∗ 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 + 6𝑖𝑛 
 
First, subtract 6𝑖𝑛 from both sides 
 10𝑖𝑛 − 6𝑖𝑛 = 1𝑖𝑛2 𝑚𝑜𝑛𝑡ℎ𝑠 ∗ 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 + 6𝑖𝑛 − 6𝑖𝑛 
 4𝑖𝑛 = 1𝑖𝑛2 𝑚𝑜𝑛𝑡ℎ𝑠 ∗ 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 
 
Now multiply both sides by 2 𝑚𝑜𝑛𝑡ℎ𝑠 
 2 𝑚𝑜𝑛𝑡ℎ𝑠 ∗ 4𝑖𝑛 = 1𝑖𝑛2 𝑚𝑜𝑛𝑡ℎ𝑠 ∗ 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 ∗ 2 𝑚𝑜𝑛𝑡ℎ𝑠 
 8 𝑚𝑜𝑛𝑡ℎ𝑠 𝑖𝑛 = 1𝑖𝑛 ∗ 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 
 
Now divide both sides by 1𝑖𝑛 to leave you with 
 8 𝑚𝑜𝑛𝑡ℎ𝑠 = 𝑥 𝑚𝑜𝑛𝑡ℎ𝑠 
 
Answer: D 
 
 
 
6.P.6 Produce and interpret graphs that represent the relationship between two variables in everyday 
situations. 
 
Earth and Space Science, Grades 3–5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time. 
 
The mysterious incidents that occur in the Bermuda Triangle can be blamed on increased wind speeds 
that hurricanes have in this area. The graph below tracks the wind speeds of a tropical storm/hurricane 
for 4 hours outside of the Bermuda Triangle and for 4 hours inside the Bermuda triangle. How many 
times faster are the wind speeds of a hurricane in the Bermuda Triangle? To be categorized as a 
hurricane the wind speeds must be greater than 100 mph. 
  
 
A) 2 times faster  
B) 3 times faster 
C) 4 times faster 
D) 5 times faster  
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6.P.6 Produce and interpret graphs that represent the relationship between two variables in everyday 
situations. 
 
Earth and Space Science, Grades 3–5, Standard 6 
Explain how air temperature, moisture, wind speed and direction, and precipitation make up the 
weather in a particular place and time. 
 
The mysterious incidents that occur in the Bermuda Triangle can be blamed on increased wind speeds 
that hurricanes have in this area. The graph below tracks the wind speeds of a tropical storm/hurricane 
for 4 hours outside of the Bermuda Triangle and for 4 hours inside the Bermuda triangle. How many 
times faster are the wind speeds of a hurricane in the Bermuda Triangle? To be categorized as a 
hurricane the wind speeds must be greater than 100 mph. 
  
 
 
 
Solution 
 
To solve this we pick a point on the graph and find the speed of the hurricane outside the Bermuda 
Triangle and its speed inside the Bermuda Triangle and divide. We see that at a time of two hours the 
speed outside the Bermuda Triangle is 300 mph and inside the Bermuda Triangle its speed is 900 mph 
this gives the equation 
 
180݉݌݄ ݅݊ݏ݅݀݁ ܤ݁ݎ݉ݑ݀ܽ ܶݎ݈݅ܽ݊݃݁
60݉݌݄ ݋ݑݐݏ݅݀݁ ܤ݁ݎ݉ݑ݀ܽ ܶݎ݈݅ܽ݊݃݁ ൌ 3  
 
This shows that the wind speeds of the hurricane once it is inside the Bermuda Triangle are 3 times 
faster. 
  
Answer B 
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6.P.7 Identify and describe relationships between two variables with a constant rate of change. Contrast 
these with relationships where the rate of change is not constant.  
 
Life Science (Biology), Grades 3-5, Standard 3 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
Below is a graph of a dog’s height since birth versus time. At which interval on the graph does the dog 
appear to be growing at a constant rate? 
 
 
 
 
 
 
 
 
 
 
 
 
 
A) A to B 
B) A to C 
C) B to C 
D) B to D 
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D 
6.P.7 Identify and describe relationships between two variables with a constant rate of change. Contrast 
these with relationships where the rate of change is not constant.  
 
Life Science (Biology), Grades 3-5, Standard 3 
Recognize that plants and animals go through predictable life cycles that include birth, growth, 
development, reproduction, and death.  
 
Below is a graph of a dog’s height since birth versus time. At which interval on the graph does the dog 
appear to be growing at a constant rate? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution 
 
When the dog is growing at a constant rate, the graph will be a straight line. We can check if an interval 
is changing at a constant rate by drawing a straight line from the beginning of the interval to the end of 
it. If the graph follows that straight line then that interval has a constant rate of change. 
 
We can see that interval B to C is the only one that is constant. 
 
Answer: C 
